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THE UNITED STATES NAVY 


GUARDIAN OF OUR COUNTRY 


The United States Navy is responsible for maintaining control of the sea 
and is a ready force on watch at home and overseas, capable of strong 
action to preserve the peace or of instant offensive action to win in war. 


It is upon the maintenance of this control that our country’s glorious 
future depends; the United States Navy exists to make it so. 


WE SERVE WITH HONOR 


Tradition, valor, and victory are the Navy’s heritage from the past. To 
these may be added dedication, discipline, and vigilance as the watchwords 
of the present and the future. 


At home or on distant stations we serve with pride, confident in the respect 
of our country, our shipmates, and our families. 


Our responsibilities sober us; our adversities strengthen us. 


Service to God and Country is our special privilege. We serve with honor. 


THE FUTURE OF THE NAVY 


The Navy will always employ new weapons, new techniques, and 
greater power to protect and defend the United States on the sea, under 
the sea, and in the air. 


Now and in the future, control of the sea gives the United States her 
greatest advantage for the maintenance of peace and for victory in war. 


Mobility, surprise, dispersal, and offensive power are the keynotes of 
the new Navy. The roots of the Navy lie in a strong belief in the 
future, in continued dedication to our tasks, and in reflection on our 
heritage from the past. 


Never have our opportunities and our responsibilities been greater. 
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PREFACE 


Passive defense may be defined as the defense of a base without the use 
of active weapons and without taking the initiative. It is concerned with 
maintaining uninterrupted operation of a base and includes every defensive 
measure which does not involve the use of active weapons. The scope of 
passive defense is large and covers many seemingly unrelated aspects of mili- 
tary preparedness, such as atomic, biological, and chemical warfare defense, 
protection against fire and all types of natural disasters, protective construc- 
tion, physical security measures, and disaster planning, including mutual aid 
and liaison with other agencies. 

The importance of passive defense cannot be overemphasized. From time 
immemorial natural disasters have ravaged man’s domain at will; they will 
continue to do so in the future. In addition, man has devised weapons of war 
which are capable of duplicating or exceeding the effects of the worst possible 
natural disasters. Although the United States was the first nation to develop 
such weapons, others have not been too far behind. Science is constantly at 
work creating new weapons which yield promise of even more terrifying 
results. Then too, extraordinary technological advances in weapons delivery 
systems have considerably shortened the time in which our nation may brace 


Gutself against enemy attack. For these reasons, passive defense has assumed 
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a most important place in military preparedness. 

The passive defense organization of the Naval Shore Establishment is 
maintained in a constant state of readiness to assist not only the Navy, but 
also other military activities and Federal agencies in continuing their assigned 
missions. In addition, this organization stands ready to render the maximum 
practicable aid to civil authorities in the event that the capabilities of estab- 
lished civilian agencies are overwhelmed by disaster. Assisting the public 
in time of need has long been traditional with the United States Navy. In 
time of hurricane, tornado, fire, earthquake, flood, and other disaster, the 
Navy has been on hand to lend assistance with men, materials, and supplies. 
Naval officers may well take pride in serving with a Navy which has earned 
the undying gratitude of countless thousands of disaster victims, both in this 
country and in foreign lands. 

It is evident that heavy responsibility will rest on the officer designated 
as the passive defense officer of an activity, and who is charged by the com- 
manding officer with planning, organizing, and coordinating the passive de- 
fense program. The officer who is given these responsibilities probably will 
have unusual opportunities to acquire and exercise personal qualities of lead- 
ership and adaptability. In addition to coping with the effects of natural or 
manmade disasters, there will be many instances in which an officer in such a 
position will be called upon to cooperate with other military services, various | 


_ Federal agencies, State and local authorities, and civil relief agencies. At 


such times as these, well-developed qualities of leadership and adaptability 
will stand the naval officer in good stead. Providing leadership and making 
sound suggestions to civil authority in moments of emergency is, perhaps, one 





of the most important personal contributions which a naval officer can render 
disrupted civil authority. In certain cases, timely naval leadership may well 
be the difference between further loss and the beginning of organized recovery 
efforts. 

Passive defense is a command responsibility ; however, there is little doubt 
but that the Civil Engineer Corps officer will be called upon to play a vital 
role at the activity level. The CEC officer must be ready and capable of 
assisting the local commander in formulating passive defense plans and meas- 
ures, particularly those involving protective measures and recovery operations 
as related to structures, public utilities, public works, construction, trans- 
portation, and weight-handling equipment. Intended as an introduction to 
the broad subject of passive defense rather than as an operating manual or a 
doctrinal publication, this textbook has been prepared to provide available 
information on these and related matters of interest to the CEC officer. 

Although designed specifically for Regular and Reserve officers of the Civil 
Engineer Corps, Passive Defense should be of considerable value to line offi- 
cers of the Regular Navy and to officers of the Army and the Air Force, par- 
ticularly those who may be directly concerned with the subject. Legislation, 
changes in organization, policy directives, new technology, and the like, 
coupled with the time lag engendered by writing, review, printing, and distri- 
bution tend to make obsolete some of the material herein. Therefore the text- 
book and correspondence course will be revised periodically to incorporate 
practices and policies in effect at that time. Nevertheless, this edition should 
be of value, not only to military personnel, but also to Federal, State, and 
local authorities concerned with civil defense. 

Passive Defense was prepared by the U. S. Navy Training Publications 
Center of the Bureau of Naval Personnel. The entire manuscript was reviewed 
for technical accuracy and approved by the Bureau of Yards and Docks. 
Other bureaus and agencies which have contributed advice and information 
without which this textbook could not have attained its present scope include: 
Deputy Chief of Naval Operations for Logistics, Bureau of Medicine and 
Surgery, and the Federal Civil Defense Administration. Photographs other 
than those credited individually are official photographs of the Department 
of Defense, the Department of Commerce, and the National Archives. 
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Chapter 1 


DISASTERS 


Although man has made tremendous technical 
progress in his brief span of existence on earth, he 
still is virtually helpless against the elements of 
nature. Natural disasters, such as floods, hurri- 
canes, volcanoes, and earthquakes ravage man's 
domain at will and cause much loss of life, suffer- 
ing, and property damage. The forces of nature 
are cruel and give man no respite. They can never 
be vanquished. The best man can do is to seek 
protection or strive for a measure of control 
through ever-expanding knowledge and unceasing 
vigilance. 

As 1f natural disasters were not enough, man 
has contrived to add to his misery by wars, which 
are the greatest of all disasters. The nuclear 
weapon, 1f misused, may well be another step in 
man's progress toward his ultimate self-destruc- 
tion. Explosions and fires are tools of the great 
god Mars. In peacetime, man through ignorance, 
carelessness, or design utilizes these and other tools 
of destruction to bring still more havoc and ruin 
upon himself. 

Insofar as a naval activity is concerned, dis- 
asters, either natural or manmade, are situations 
which disrupt essential operations by endangering 
lives, destroying facilities, and creating chaos. 
Disasters which interfere with the continuance of 
the assigned mission of an activity may affect the 
national security. By Navy Regulations, the 
commanding officer of an activity is directed to 
maintain a constant state of readiness to resist any 
threat to the accomplishment of his activity’s mis- 
sion. Authority to protect public works and pub- 
lic utilities as well as construction, transportation, 
and weight-handling equipment against potential 
disaster is usually delegated to the CEC officer who 
serves as public works officer of the activity. To 


this end it is imperative that a CEC officer be 
thoroughly familiar with the general nature, char- 
acteristics, causes, and effects of common disasters 
as well as precautionary measures, if any, which 
may be applied. 

The kinds of disasters to be discussed in this 
chapter include the following: (1) destructive 
storms, such as thunderstorms, cyclones, and tor- 
nadoes; (2) floods; (3) earthquakes; (4) tidal 
waves; (5) volcanoes; (6) fires; and (7) 
explosions. 

STORMS 


Destructive storms constitute potential and con- 
tinued threats to naval shore installations. If 
violent, these storms may cause physical damage 
running into millions of dollars with correspond- 
ingly high losses in human life. In addition to 
the primary damage caused by the force of the 
storm itself, extensive damage may also result 
from flying debris. For example, rocks, lumber, 
gasoline drums, sheet metal, and loose gear of any 
type may be picked up by storm winds and hurled 
with great velocity. Such flying missiles can 
cause severe damage to property as well as serious 
injury to personnel. 

After briefly considering some of the common 
types of storms, reference will be made in this 
section to certain pre-storm measures which 
should be taken to minimize the effects of destruc- 
tive storms. The types of storms to be discussed 
in the following paragraphs include thunder- 
storms, cyclones, and tornadoes. 

1. Thunderstorms.—A thunderstorm is a local 
storm which is characterized by thunder, light- 
ning, torrential rainfall, and squall winds. Some- 
times hail, which is the most destructive kind of 
precipitation, develops in intense thunderstorms. 
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Figure 1—1.—Lightning over an American city. 


Hailstones are often of large proportions; a diam- 
eter of one inch is not uncommon and stones larger 
than golf balls have been reported. Thunder- 
storms are considered destructive storms because 
each year hundreds of persons in America alone 
lose their lives by lightning. Figure 1-1 depicts 
a lightning storm over an American city. The 
property damages from lightning-caused fires soar 
into millions of dollars annually. Also, consid- 
erable property damage may result from the squall 
winds whose gusts sometimes exceed the minimum 
velocity of hurricane winds (75 miles an hour). 
These winds are usually of short duration and 
their direction may be radically different from the 
prevailing winds. Thunderstorms may develop 
within sight of a station and not have a destructive 
appearance until shortly before passing over. 

2. Cyclones—In the West Indies and the 
United States, cyclones usually are called hurri- 
canes or tropical cyclones. In the Philippine Is- 
lands and China Sea areas, these storms are called 
typhoons or baguios. Typical typhoon destruc- 
tion is illustrated in figure 1-2. Some people erro- 


neously refer to tornadoes as cyclones. This term 
should never be applied to the tornado, the twister, 
or the waterspout. Cyclones are especially preva- 
lent in the tropics; nearly 70 percent of them occur 
in the West Indies and the China Sea from August 
to October. 

A cyclone is a violent wind storm which is 
usually accompanied by much rain, thunder, and 
lightning. The storm travels at a velocity of 20 
to 30 miles an hour. A characteristic feature of 
a cyclone is its winds, which rotate at the rate of 
90 to 145 miles an hour around a calm center of low 
atmospheric pressure. These winds rotate clock- 
wise in the Southern Hemisphere and counter- 
clockwise in the Northern Hemisphere. 

The calm center of a cyclone is called the eye 
of the storm. In figure 1-3 the eye of Hurricane 
Connie is clearly visible just below and forward of 
the nose of the Navy photo plane. Initially, the 
eye may have a diameter of 10 to 12 miles, which 
later may increase to a diameter of 40 miles. Al- 
though cyclones vary greatly in size, most of them 
cover vast areas. Sometimes a cyclone will cover 
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Figure 1—2.—Typhoon-caused damage at Okinawa. 





Figure 1—3.—A Navy Banshee F2H photo plane 20,000 feet over the eye of Hurricane Connie (1935). 
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a million square miles. In contour, a cyclone is 
inclined to be somewhat egg-shaped with the nar- 
row end pointing toward the equator. Often the 
long axis is nearly twice the length of the short 
axis. In some cases the long axis of a well- 
developed cyclone may exceed 1,000 miles. 

There are well defined areas in the world in 
which hurricanes occur seasonally. ‘These areas 
are called hurricane belts and are shown in figure 
1-4. Most of the hurricanes which affect Ameri- 
can shores originate in the mid-Atlantic, move to- 
ward the Caribbean Sea, sweep northward along 
the Atlantic coastline, and finally end off Grreen- Figure 1—4.—Hurricane belts of the world. 
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Figure 1~5.—Paths of 1955 hurricanes in the Atlantic Area. 
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land. Hurricanes originate also off Lower Cali- 
fornia and move northward along our Pacific 
coastline toward Alaska and the Aleutians. Fig- 
ure 1-5 shows the paths of Atlantic hurricanes in 
the 1955 season. 

It must be remembered that hurricanes do not 
always follow the same paths, but are erratic and 
often unpredictable in their movements. Hurri- 
canes originating in the Atlantic usually move in a 
parabola, although movement in a comparatively 
straight line is not uncommon. Sometimes the 
path of a hurricane will loop and cross the same 
spot twice. At various coastal stations the 
Weather Bureau, Civil Aeronautics Administra- 
tion, Navy, and Air Force utilize radar to track 
hurricanes. Figure 1-6 is a radar photo of a hur- 
ricane taken at Orlando, Florida. 





Figure 1—6.—Hurricane radar photo at Orlando, Fla., when the 
center of the storm was at 135 miles, 175° azimuth. 


Hurricanes are identified by girls’ names after 
the practice of Air Force and Navy meteorologists 
who plotted the movement of storms over vast ex- 
panses of the Pacific Ocean during World War II. 
These names are selected months in advance by 
Weather Bureau, Air Force, and Navy meteorolo- 
gists at their Hurricane Service Coordination 
Conferences. It should be emphasized, however, 
that the names of particular individuals are not 
chosen for inclusion in the list of hurricane names. 

In the Gulf of Mexico, Caribbean Sea, and At- 
lantic Ocean area, the first hurricane of the season 
is identified by a girl’s name starting with the let- 
ter A ; the second hurricane is designated by a girl’s 
name starting with the letter B, and so on for all 
the remaining hurricanes that come along during 
the year (see fig. 1-5). Rarely are there enough 


hurricanes in this area, over a single season, to use 
more than half of the 26 names in a complete al- 
phabetical list. The record number of Atlantic 
hurricanes in a single season is 21. 

In the Pacific Ocean a somewhat similar but 
separate naming system is used to identify tropi- 
cal cyclones or typhoons. Because the Pacific has 
a much larger number of storms each year, four 
sets of girls’ names are used in a continuous fixed 
sequence without regard to the calendar year or 
season. The first typhoon in the Pacific during 
each season is assigned the name directly follow- 
ing the last name used during the previous season. 
When all 84 names have been used, the entire 
Pacific list is repeated again starting with the first 
name in the first set. 

It is said that the winds of a single hurricane 
expend enough energy in one day to operate all 
the world’s power plants for several years. It is 
obvious, therefore, that great damage may result 
when such tremendous energy as this is thrown 
against a coastal city. Figure 1-7 shows railroad 
box cars overturned as a result of hurricane winds 
in the Miami area. Figure 1-8 shows hurricane 
street damage in Atlantic City. One of the worst 
hurricane years in American history was 1954. 
In that year storms cost 361 lives and 11% billion 
dollarsin damage. Of all the hurricanes that have 
struck American cities, the worst was at Galves- 
ton, Texas, in 1900, when more than 6,000 persons 
perished. 

3. Tornadoes.—Tornadoes are the most violent 
and most destructive of all wind storms. In con- 
trast to hurricanes, tornadoes occur only over land 
areas. In some instances, tornado-like storms 
develop over water, but these are called water- 
spouts. Tornadoes appear to be an American 
phenomena because they rarely occur in other 
countries. Tornadoes frequently form in the 
Central Mississippi Valley, particularly in spring 
and early summer. They are caused by cold air 
from Canada meeting warm air from the Gulf of 
Mexico. Whether a tornado will develop depends 
on the shape of the cold front at the time. After 
forming, tornadoes usually travel about 25 to 40 
miles an hour and generally move from the south- 
west to the northeast. Although tornadoes can 
travel as far as 500 miles, their life history is short, 
averaging only a few hours. 

An approaching tornado is characterized by 
heavy rain, thunder, and ominous dark masses of 
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Courtesy of Miami Herald Publishing Company, Miami, Fla. 


Figure 1—7.—Hurricane damage near Miami, Fla. 


clouds from which hangs the funnel-shaped tor- 
nado cloud. As the storm moves along, the end of 
this funnel or vortex may or may not touch the 
earth’s surface. In addition to the thunder, there 





Figure 1—8.—A hurricane completely destroyed this street in 
Atlantic City, N. J. 


may be a roar when the vortex touches the earth’s 
surface. Figure 1-9 shows the funnel or vortex 
of a tornado cloud. The winds of a tornado blow 
spirally upward around the axis of the tornado 
cloud. The speeds of tornado winds have never 
been measured directly. However, based on ef- 
fects produced, the velocity of these winds has been 
estimated to be as high as 500 miles an hour. The 
updraft within the funnel cloud may have a veloc- 
ity of 85 to 200 miles an hour. This updraft fre- 
quently sucks up large objects and deposits them 
considerable distances away. It is from this 
twisting spiral updraft that tornadoes have been 
dubbed “twisters.” 

The center of a tornado, called the eye, is one of 
the most destructive parts of the storm. The eye 
is an area of low barometric pressure. Although 
this pressure has never been measured, it is 
estimated to be as low as 7 pounds per square inch. 
This low pressure causes buildings in the path of 
the eye to lift upward and to explode outward. 
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Figure 1—9.—The funnel of an approaching tornado. 





Fortunately, however, the path or eye of the tor- 
nado is very narrow, usually 100 to 200 yards (see 
fig. 1-10). For this reason, it is not uncommon 
for buildings on one side of a city street to be de- 
molished while those on the other side escape 
unscathed. 

There are many grim illustrations to be drawn 
from American tornado-caused disasters. One of 
these, the Waco tornado of 1953, will be discussed 
in some detail in Chapter 9, “Transportation.” 
It has been placed in that chapter because certain 
transportation difficulties of interest to CEC offi- 
cers arose during subsequent recovery operations. 
However, it may be well at this point for the reader 
to peruse the “General Description of the Disas- 
ter” in chapter 9. 

4. Precautionary measures.—In anticipation of 
hazardous or destructive winds, it is customary 
for precautionary measures to be implemented at 
naval shore activities in accordance with ceríain 
conditions of readiness. As established by the 
Chief of Naval Operations, conditions of readi- 
ness for all activities and commands ashore are as 
follows: 





Courtesy of Des Moines Register, Des Moines, Iowa 


Figure 1—10.—The twister's path can be traced by the wreckage strewn diagonally across this midwestern town. 
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a. Gale, Storm, Hurricane, or Typhoon*— 
Condition IV. Trend indicates a possible 
threat of destructive winds of force indi- 
cated within 72 hours. 

b. Gale, Storm, Hurricane, or Typhoon*— 
Condition III. Destructive winds of force 
indicated are possible within 48 hours. 
Take preliminary precautions. 

c. Thunderstorm, Tornado, Gale, Storm, 
Hurricane, or Typhoon*—Condition II. 
Destructive winds of force indicated are 
anticipated within 24 hours, or in the case 
of thunderstorms or tornadoes, are re- 
ported or expected in the general area. 
Take precautions that will permit estab- 
lishment of an appropriate state of readi- 
ness on short notice. 

d. Thunderstorm, Tornado, Gale, Storm, 
Hurricane, or Typhoon*—Condition I. 
Destructive winds of force indicated are 
imminent. Take appropriate precautions 
to minimize damage. 

Many measures which provide protection dur- 
ing destructive storms must be planned in ad- 
vance. Some of these long-range protective meas- 
ures include: (1) the use of trees as natural wind- 
breaks; (2) proper design and construction so that 
walls of buildings are well braced and tied to the 
foundation with the roof secured firmly to the 
walls; and (3) avoidance of building sites close to 
a waterfront. 

Adequate coverage of precautionary measures 
against natural disasters is provided in TP-PL 
18, Natural Disasters, Effects and Engineering 
Control Measures. Briefly, some of the more im- 
portant precautionary measures include the fol- 
lowing: (1) maintaining structures in conditions 
comparable to design strength; (2) guarding 
against erosion of areas subject to inundation; (3) 
sandbagging operations; (4) using anchorage sys- 
tems such as wheel chocks and cable tie-downs 
secured to dead-men; (5) covering of window 
panes; (6) removing vehicles and equipment from 
outside parking areas subject to inundation or to 
damage from falling trees; and (7) providing 
adequate water supplies for fire fighting. 


FLOODS 


A flood may be defined as a body of water rising, 
swelling, and overflowing land areas. Most river 


*Use applicable term. 


- Waters. 


floods result from natural causes, such as excessive 
rainfall, melting snow, or ice jams. Sometimes 
floods are caused by abnormally high ocean tides 
or by tidal waves. Occasionally floods are caused 
by overtopping or failure of dams. 

In general, floods are classed as either regular or 
flash floods. Generally, regular floods can be pre- 
dicted. For example, certain rivers are known to 
flood each year and the height to which the water 
will rise, as well as the time of the crest, can be 
predicted with considerable accuracy. In these 
cases sufficient warning is usually given to permit 
personnel evacuation and to institute last-minute 
flood preparations. Despite such warnings, how- 
ever, many people lose their lives in seasonal floods. 
Flash floods are caused by torrential rainfall on 
bare, wet, or frozen ground. Such rapid run-off 
causes raging torrents in river beds which are 
normally low or dry. As a result, many people 
are caught unawares and lose their lives either by 
drowning or exposure. 

Flood damage results from both inundation and 
from the velocity of the flood waters. Probably, 
the worst effect of inundation is the resulting mud 
deposits. Slimy, penetrating mud is difficult and 
costly to remove. The velocity of flood waters 
undermines or carries away bridges and structures, 
washes away valuable farm lands, and destroys 
roads, buildings, vehicles, and other equipment. 
Figure 1-11 shows flooded conditions at a naval 
station. 

Fire is one of the hazards accompanying flood 
It is not uncommon for rising waters to 
upset oil or gasoline tanks and spread their con- 
tents over wide areas. If these combustibles are 
set afire, fire spread generally is quite rapid. 
Floating debris and other combustibles in the in- 
undated area usually provide ample fuel for fires. 

Although the discussion of floods has been neces- 
sarily brief, the following example is cited to il- 
lustrate the terrible havoc and destruction which 
can be caused. This particular example has been 
selected not only because it represents one of 
America's worst natural disasters, but also because 
it exemplifies many of the points mentioned in this 
section. 

One of the largest water reservoirs in the United 
States was located about 15 miles outside the city 
of Johnstown, Pa. This reservoir was about 3 
miles long and, in places, nearly a mile wide. The 
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Figure 1—11.—Flood waters inundate a naval station. 


dam was an earth-fill stone-faced structure 90 feet 
high and 910 feet long. The base of the dam was 
280 feet in thickness tapering to about 20 feet at 
the top. During the last few days in May 1889, 
an unprecedented amount of rain had fallen in 
western Pennsylvania. In two days as much as 8 
to 10 inches of rain fell. It is said that on the 
morning of 31 May nearly 3 inches fell on Johns- 
town in 20 minutes. 

This rainfall, of course, overfilled the reservoir. 
Shortly after water began sloshing over its top, 
the dam broke and more than a half million cubic 
feet of water rushed down the narrow Conemaugh 
River Valley toward helpless and unwarned 
Johnstown. It was as though Niagara Falls had 
been turned into the valley. Gobbling up four 
small towns on the way, the great wall of water, 
estimated to be more than 125 feet high, roared on 
at an express train speed of nearly 50 miles an 
hour. Johnstown had been under water for sev- 
eral days, previously, by natural flooding of the 
Conemaugh River. In some places the water was 
6 feet deep. With no warning but its own roar, 
the giant wall of water plunged into the city and 


reduced it to rubble in about 15 minutes. Few, if 
any, had time to flee. 

To make matters worse, a great mass of debris 
became entangled in the stone arches of a railroad 
bridge just below the city, to form a dam. The 
entrapped flood waters spread out, ultimately, to 
cover an area of more than 30 acres to a depth of 
30 feet. On this sea of ruin floated the most ex- 
traordinary mass of wreckage imaginable. Mean- 
while, several carloads of petroleum had been 
overturned and took fire. The fire burned 4 days. 
Although nearly 3,000 bodies were found, the loss 
of life has been estimated to be at least 7,000 per- 
sons. Property damage exceeded 20 million dol- 
lars. Recovery operations involved 6,000 men for 
a period of 6 weeks. This was one of the worst 
natural disasters America has ever experienced. 

It is not within the scope of this text to discuss 
flood control; therefore, it will suffice merely to 
comment briefly on certain general means of flood 
protection. Although many communities provide 
their own flood protection system, flood control in 
certain areas is often conducted on a Federal, re- 
gional, or State basis. Dams are sometimes con- 
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about 90 percent of our quakes occur in California 
and Western Nevada. A few modern great earth- 
quakes are summarized below: 
Date 


Country Effects 





Portugal (Lisbon)__| 1755 | 30,000 persons dead and 
12,000 buildings destroyed 


in 6 minutes. 


U. S. A. (Charles- | 1886 | Area disturbed (2,800,000 
ton, S. C.). square miles) largest on 
record. Slight damage; 60 

perished. 

India (Assam) _____- 1897 | 1,750,000 square mile area 
shaken. 1,500 lives lost. 

U.S. A. (San Fran- | 1906 | 500-700 lives lost. Property 

cisco). losses due to fire over 400 
million doliars. 

Italy (Messina)----| 1908 | Two cities destroyed. 75,000 
to 100,000 persons per- 
ished. 

China (Kansu)- --_- 1920 | 100,000 to 200,000 lives lost. 

Japan (Kwanto)____| 1923 | 100,000 to 200,000 lives lost. 


Property loss was 4 billion 
500 million dollars. 


Earthquakes are more numerous than most peo- 
ple realize. Some 600 to 700 important quakes 
are recorded each year. Of this number, perhaps 
50 to 100 are classed as disastrous, depending upon 
the population density of the shaken area. About 
9,000 quakes occur each year in Japan, while some 
80 quakes occur annually in the United States. 
The intensity of an earthquake is judged by means 
of qualitative scales like the Rossi-Forel and the 
modified Mercalli intensity scales. 

The duration of most earthquake tremors is 
usually expressed in seconds. For example, the 
Long. Beach, Calif., earthquake in 1933 lasted 7 
seconds, while the 1906 quake in San Francisco 
extended over 40 seconds. Despite this short du- 
ration, earthquake damage can be tremendous. As 
shown in the chart, 12,000 buildings were de- 
stroyed and 30,000 persons perished in Lisbon, 
Portugal, in a few brief minutes. 

Earthquakes can cause huge V-splits in the 
earth’s surface as well as both vertical and hori- 
zontal shifting. Level changes of 50 feet have 
been recorded in connection with fault movements. 
As a result of the 1923 Tokyo earthquake, small 
areas in the sea floor of the Sagami Bay area were 
reported to have been raised as much as 820 feet. 
Horizontal shifting causes rows of crops, fences, 
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and roads to be displaced many feet, shifts houses 
on their foundations, and breaks apart unit ma- 
sonry buildings. Some oceanic earthquakes gener- 
ate large waves which are popularly called tidal 
waves, but are technically known as tsunami. 
Tidal waves will be discussed briefly later in this 
chapter. 

Figure 1-13 illustrates typical destruction 
caused by an earthquake in Fukui City, Japan, 
on 28 June 1948. This city, population 52,000, 
and 39 neighboring villages were completely de- 
stroyed. More than 30,000 buildings were razed 
by the quake and subsequent fires and over 300,000 
persons were made homeless. 

In every important earthquake, it has been 
demonstrated that if buildings survive, there will 
be correspondingly slight loss in human life. 
Here is a challenge for both the engineer and the 
architect. The aspects of earthquake-proof design 
are complex and beyond the scope of this text. 
In times past, engineers carefully studied the de- 
signs and ruins of buildings destroyed by quakes 
and generally ignored surviving buildings. To- 
day the opposite is true and buildings which with- 
stand earthquakes successfully are receiving more 
and more attention. 

The following illustrate a few general princi- 
ples for safe construction in earthquake regions: 

1. Adequate free space provided around build- 

ings. 

2. Foundations well tied together and, if pos- 

sible, on bed rock. 

3. Walls and roof properly braced and tied to- 
gether. 

Use of good building materials and good 

workmanship. 

5. Avoidance of superfluous decorations, over- 
hanging cornices, tall chimneys, and elevated 
tanks on buildings. 

6. Study of design of nearby buildings which 
have survived previous earthquakes. 


4. 


TIDAL WAVES 


A tidal wave is a great sea wave which sud- 
denly inundates the land. Although tidal waves 
may occur almost anywhere along a seacoast, they 
seem to occur most frequently in certain areas, 
such as the western coast of Central and South 
America, the Hawaiian Islands, Japan, and 
China. Most tidal waves are caused by subma- 
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Figure 1—13.—Earthquake damage at Fukui City, Japan. 


rine earthquakes. Occasionally, the winds accom- 
panying a hurricane or a typhoon will whip and 
pile up the sea into a tidal wave. More than 
three-fourths of all the deaths resulting from hur- 
ricanes have been caused by tidal inundations 
rather than by the storm winds. For example, 
the hurricane winds which devastated the New 
England coast in 1938 created waves as high as 
30 or 40 feet. These waves alone were responsible 
for hundreds of drownings and property losses 
running into millions of dollars. As previously 
mentioned, a hurricane ruined Galveston, Tex., 
in 1900. However, it was not the hurricane winds 
but the accompanying wind-lashed tidal wave 
which caused practically all of the damage and 
loss of life. 

When a tidal wave is caused by a submarine 
earthquake, it is known as a seismic sea wave, an 
earthquake tidal wave, or preferably, a tsunami. 
Fortunately, only a small percentage of oceanic 
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earthquakes cause destructive tidal waves. A 
characteristic feature of a forthcoming tsunami 
is a general withdrawal of the sea, somewhat like 
an exceptionally low tide. The time of the 
water’s return varies from several minutes to up- 
wards of an hour. The returning tidal wave 
plunges toward shore at such phenomenal speed 
that few last-minute preparations, if any, can be 
made. In open ocean the wave crest may be only 
several feet, but as shallow water is approached 
the tidal wave tends to pile up. One of the 
highest waves on record is said to have reached 
210 feet. This occurred off the Kamchatka Pen- 
insula (Soviet Union) in 1737. 

Tsunami travel across open ocean at speeds 
from 300 to 500 miles an hour. In 1946, a sub- 
marine eruption generated a tsunami off the 
Alaskan coast. The tsunami traveled 2,240 miles 
to Honolulu in 4 hours and 34 minutes. This 
means that its rate of travel was 490 miles an 
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hour. If the epicenter of a submarine earth- 
quake is known, the arrival of subsequent tsunami 
can be predicted at distant shores with consider- 
able accuracy. 

Sea walls of earth and masonry can be utilized 
to provide a measure of protection from small 
tidal waves. However, if large waves, for ex- 
ample, those exceeding 100 feet in height, are 
expected, then the only positive protection is to 
avoid waterfront construction as much as pos- 
sible and build on higher ground. 

This section on tidal waves is concluded with 
an example to illustrate the terrible havoc and 
destruction which can be wrought by a tidal wave 
in the span of a few brief moments. One sum- 
mer evening in 1896, a great oceanic earthquake 
occurred somewhere off the Japanese coast in 
the Sanriku region. Since the Japanese were 
celebrating a festival day, they paid scant atten- 
tion to the earth tremors which shook the area. 
Shortly afterward, the sea quietly withdrew far 
beyond ordinary low tide. About 30 minutes 
later, a sound like falling rain was heard from 
the sea. It was a giant tidal wave, perhaps 75 
to 100 feet high, approaching the doomed shore. 
The wall of water struck a broad area of the 
coast and swallowed up a number of small fishing 
villages leaving no survivors. In all, nearly 
28,000 persons were killed, thousands more were 
injured, and some 11,000 buildings were swept 
away. 


VOLCANOES 


A volcano is a mountain, more or less conical 
in form, which has a depression or crater at the 
top. Actually, the crater is a vent in the earth’s 
crust through which molten rock and steam issue. 
A volcano is called active while it is in eruption; 
dormant during a cessation of activity; and ex- 
tinct when eruptions have ceased completely. 

Most voleanoes are located in the sea or near 
it. Volcanoes appear in the Aleutians, the Japa- 
nese Islands, the Philippines, the Hawaiian Is- 
lands, and along the western coast of North, Cen- 
tral, and South America. Mt. Vesuvius, in 
Southern Italy, and Mauna Loa, in Hawaii, are 
two of the most famous volcanoes in the world. 
Volcanoes frequently appear in groups in linear 
series. For example, a string of volcanoes is lo- 
cated along the meridian 122° W in the United 
States. This string includes Mt. Lassen and Mt. 
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Shasta, Calif.; Crater Lake, Three Sisters, Mt. 
Jefferson, and Mt. Hood, Oreg.; and St. Helens, 
Mt. Adams, Mt. Rainier, Glacier Peak, and Mt. 
Baker, Wash. Another example of a string of 
volcanoes is the Hawaiian Islands. These islands 
are actually the protruding peaks of volcanic 
mountains. 

The activity of a voleano is in cycles. An erup- 
tion is followed by a quiet period during which 
energy is stored for another burst of violence. 
The end of a cycle is marked with an eruption. 
The character of an eruption varies from a quiet 
outpouring of molten lava, as in Hawaii, to vio- 
lent explosions accompanied by showers of ash 
and cinders, as in Mt. Vesuvius. An eruption 
usually leaves a deep crater, which is gradually 
filled again by liquid lava entering at the bottom. 
The temperature of the lava gradually increases 
and finally, pent-up internal forces cause another 
blow-off or eruption. Molten lava pours from the 
crater and rolls down the mountainside, frequent- 
ly engulfing whole towns or villages in its path. 
Sometimes sulphurous fumes, earth tremors, and 
showers of volcanic ash occur. When the crater 
is drained, the cycle of activity begins again. 
Figure 1-14 shows a volcano in eruption on the 
Island of Camiguin, in the Philippines. 

Although volcanoes are sites of potential nat- 
ural disasters, they usually give some warning be- 
fore they erupt. As our knowledge of volcanoes 
increases, it becomes easier to avert catastrophes 
such as those which overtook Pompeii and Hercu- 
laneum in times past. 











Figure 1—14.—A new volcano in the Philippines during its 
initial eruption. 
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FIRES 


In peace or war, fire is one of the greatest de- 
stroyers of mankind. Annual fire losses in Ameri- 
ca approach 1 billion dollars. An average of 33 
persons perish in the 1,000 fires of all kinds which 
break out daily in this country. This means 
that about 12,000 Americans die each year as a 
result of fires. Outlined below are nine fires which 
have occurred in this country since 1900 in which 
the loss of life exceeded 200 persons. 











Number; Year Place Remarks 
of deaths 
1,030 | 1904 | East River, N. Y__| An excursion steamer. 
602 | 1903 | Chicago, Ill------ Iroquois Theatre. 
559 | 1918 | Minnesota ______- Forest fires. 
492 | 1942 | Boston, Mass_...- Coconut Grove, night 
club. 
468 | 1947 | Texas City, Tex___| Explosion and fires. 
326 | 1900 | Hoboken, N. J_...| Steamship. 
320 | 1930 | Columbus, Ohio___| State penitentiary. 
294 | 1937 | New London, Tex_| Explosion in public 
school. 
207 | 1940 | Natchez, Miss. -.-.-| Dance hall. 


A major loss fire is one in which damage ex- 
ceeds one-quarter of a million dollars. About 300 
major loss fires occur annually in the United 
States and Canada. In 1953 there were nearly 50 
fires from which losses exceeded 1 million dollars. 
Two of the largest fires in that year involved 
Government property; an Army warehouse in 
Alaska burned with a 10 million dollar loss, and 
a Government warehouse on our east coast burned 
with a 2 million dollar loss. 

It has been stated that the principal causes of 
fire are men, women, and children. Although this 
may seem facetious, the fact remains that the ma- 
jority of fires can be attributed to human actions 
or failures. This includes carelessness in han- 
dling cigars, cigarettes, matches, and sparks; the 
misuse of electricity and flammable liquids; and 
failure to repair defective heating equipment. 

Perhaps the most outstanding characteristic of 
a fire is its ability to grow rapidly. Many major 
loss fires have developed from small fires that were 
not brought under control. Some of the causes of 
rapid fire spread in buildings are structural de- 
ficiencies, highly flammable contents, inadequate 
fire protection, delay in giving alarm, inadequate 
water supply, and strong winds. 


14 


The possibility of fire is one of the first hazards 
to be considered in any disaster. Fires which fol- 
low floods, earthquakes, explosions, and other dis- 
asters, generally cause more devastation than the 
initial or primary catastrophe itself. For ex- 
ample, it was the fire following the San Francisco 
earthquake in 1906 that caused most of the prop- 
erty damage. As pointed out previously, much of 
the loss in human life during the great Johnstown 
flood can be attributed to the fire which spread 
over the trapped waters. 

Since fire is such an effective method of destruc- 
tion, it is not surprising to discover that arson is 
a favorite weapon of saboteurs. An arsonist need 
not be an expert nor have elaborate equipment. 
A single match or cigarette butt can turn a war 
production plant or a vital structure into a blaz- 
ing inferno in a matter of minutes. 

Fire is one of man's oldest and most effective 
weapons of war. It is said that approximately 
80 percent of all damage in World War II can be 
attributed to fire. Fire broke the backs of the 
German and the Japanese homefronts. The cen- 
tral portions of more than 50 of Germany’s finest 
cities were leveled principally by fire. In these 
cities destruction by fire averaged about 40 per- 
cent. According to Berlin Fire Department of- 
ficers, the city of Berlin was 60 to 70 percent 
damaged, about three-fourths of which was due 
to fire. Based on incomplete data, the Strategic 
Bombing Survey estimated that 500,000 deaths 
occurred in the fire-storm cities of Germany. 
Tokyo, Hiroshima, Hamburg, Dresden, Leipsig, 
Kassel, and scores of other cities will long remem- 
ber the ruin which fire caused. 

Ton for ton, incendiary bombs can cause ap- 
proximately 5 times more damage than high ex- 
plosive bombs. For this reason, the war against 
the Japanese homeland was largely incendiary 
rather than explosive. In contrast to the practice 
of bombing German cities with a 50-50 load of 
incendiary and high-explosive bombs, less than 
1 percent of the total load dropped on Japan’s 
urban areas consisted of high explosive bombs. 
The reasoning was that large-scale incendiary at- 
tacks would create such havoc and confusion that 
the civilian and professional fire fighters would be 
overwhelmed, the water supply exhausted, and 
such intense heat created that fires would progress 
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virtually unchecked until they reached open 
spaces. 

Before the atomic bomb was dropped, nearly 
70 Japanese cities had been destroyed by fire. 
Destruction by fire in these cities averaged about 
50 percent. The effectiveness of incendiary war- 
fare can be judged by considering the following: 
All during the war, England suffered about 60,- 
000 deaths due to fire. In one week, 60,000 per- 
ished by fire in the city of Hamburg. In one day, 
60,000 perished by explosion and fire in the city of 
Hiroshima. 

This section on fires is concluded with a brief 
consideration of the following: (1) conflagra- 
tions, (2) fire storms, and (3) fire conditions 
following an atomic blast. Additional informa- 
tion on fires will be presented in Chapter 8, “Fire 
Protection.” 

1. Conflagrations.—There seems to be no defini- 
tion of a conflagration which is accepted uni- 
versally. Some authorities list as conflagrations 
those fires which exceed a certain monetary loss, 
while others define conflagrations in terms of their 
extent of spread or the number of buildings in- 
volved. Many confuse the term with group fires. 
These are large fires which involve a number of 
buildings, such as might be found within a city 
block or within an industrial plant, but which do 
not spread across fire breaks, streets, or open 
spaces. 

For purposes of this text, a conflagration may 
be regarded as a fire of large extent which destroys 
a number of buildings and spreads across man- 
made or natural barriers. Briefly, 1t is a great 
mass fire raging entirely out of control. A strong 
wind is a primary ingredient of a conflagration. 
As the burned gases and heated air of combustion 
rise, a thermal pillar or column is formed. In 
the presence of a strong wind, this pillar slants 
considerably to leeward. The higher the wind 
velocity, the more the pillar leans over and the 
closer the hot and burning gases approach com- 
bustible materials on the ground. A chief charac- 
teristic of a conflagration, therefore, is the pres- 
ence of a fire front, an extended wall of fire 
moving to leeward, which is preceded by a mass 
of preheated, turbid, burning vapors. This ad- 
vancing wall of fire preheats the surrounding area 
and permits the conflagration to spread until no 
more combustible material is found. Sometimes 
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terial. 


buildings are ignited by the intense heat of this 
advancing wave before the flames reach them 
directly. 

A conflagration does not stay confined in one 
area, but starts additional fires far ahead of the 
main blaze by its flying sparks and brands. These 
fires spread chiefly in the direction of the pre- 
vailing wind. A conflagration does not move or 
spread evenly; its globs of heat are like waves 
which jump ahead to engulf new combustible ma- 
Burnout in a conflagration is not so com- 
plete as in a fire storm because of irregular 
convection currents and fire breaks. 

The four major classifications of peacetime con- 
flagrations include the following: 

(a) Conflagrations developing from fires 
which begin in hazardous industrial areas and 
congested or fire-breeding sections of a city and 
spread before fire fighters can reach the scene.— 
Such fires usually spread in the direction of the 
prevailing wind. They cross streets and other 
open spaces by radiated heat to fire other build- 
ings. Their spread is caused largely by a lack of 
building exposure protection and a lack of suf- 
ficient water application when the fires are small. 

(b) Conflagrations rising from fires in closely 
built residential areas——Communities of combus- 
tible construction are vulnerable, especially those 
with wooden shingle roofs. This type of con- 
flagration develops mainly because of weak fire 
protection forces or inadequate water supplies. 

(c) Conflagrations which develop from rag- 
ing forest or brush fires that either engulf a com- 
munity or strike along an extensive front where 
water supplies and fire fighters are either inade- 
quate or overtaxed. 

(d) Conflagrations growing from explosions 
that cause fires over a wide area.—The disaster 
at Texas City, Tex., in 1947 is an example of this 
type of conflagration. 

Conflagrations cannot be attributed solely to 
any one factor. Rather, they result when a num- 
ber of factors or conditions are in accord. Two of 
the most important of these factors are inferior 
or fire-inviting combustible construction and com- 
bustible contents within these structures. Other 
major contributing factors of conflagrations in- 
clude high winds (in excess of 30 miles an hour), 
wooden shingle roofs, inadequate water distribu- 
tion systems, lack of fire protection measures, un- 
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usually hot or dry atmospheric conditions, and 
inadequate fire fighting forces. 

2. Fire storms.—The great fires which occurred 
in Hamburg, Kassel, Darmstadt, Dresden, and 
perhaps to some extent in other cities during 
World War II, were called fire storms. This term 
came into use because large black raindrops fell 
directly to leeward of the fire area. This was 
caused by a rising pillar of burning gases striking 
a stratum of cold air, which caused moisture to 
condense on the floating particles of soot and 
debris. 

The outstanding characteristics of a fire storm 
are: (a) rapid ignition over a wide area; (b) a 
nearly vertical thermal column; and (c) a fire 
wind. 

(a) Rapid ignition—Widespread and in- 
stantaneous ignition is essential in producing a fire 
storm. Rapid ignition over a large area distin- 
guishes a fire storm from a peacetime conflagra- 
tion which usually begins at a center and then 
spreads over a time interval of several hours. It 
is reported that within 20 minutes after the first 
wave of incendiaries hit Hamburg, 2 out of 3 
buildings within a 414-square mile area were 
afire. 

(b) Thermal column.—The individual fires 
in a fire storm, augmented by the effects of heat 
radiation over intervening spaces, merge into a 
giant pillar or column of burning gases. Airmen 
reported that the thermal column over Hamburg 
was turbulent, had a diameter of 114 miles, and 
reached a height of 214 miles. 

(c) Fire wind.—The rapid rise of hot and 
burning gases in the thermal column causes an in- 
flux of new, cooler air at the base. The inrush- 
ing air, which feeds the fire and the thermal 
column, is called a fire wind. The phenomenon of 
a fire wind can be observed on a small scale in the 
burning of a simple bonfire. Here, some of the 
gases are given off faster than they are burned. 
This causes a pillar or column of unburned and 
burned gases, as well as a rush of air along the 
ground which supplies oxygen for combustion. 

The fire wind in a fire storm often reaches gale- 
like proportions as it rushes toward the fire cen- 
ter. In both German and Japanese cities the ve- 
locity of the fire wind was sufficient to uproot 
trees 3 feet in diameter, cause building walls to 
collapse, break down doors of houses, smash trees 
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and spew burning branches into the air, turn over 
automobiles, and send all kinds of debris flying 
through the air. The fire wind also prevented 
firemen from coming within range with their 
hose streams. 

Fire storms rather than conflagrations occurred 
in Germany because of the nature of structural 
conditions. Horizontal spread of fire was limited 
because the buildings were brick. Since 2 of every 
3 buildings in the city of Hamburg were afire sim- 
ultaneously, the fire storm was the result of the 
action of thousands of fires. 

In a fire storm, temperatures are raised to the 
ignition point of all combustibles; therefore, com- 
plete burnout follows. In Hamburg the fires 
burned nearly 2 days before the areas were suffi- 
ciently cool to be approached. No traces of un- 
burned combustible building materials or plant 
life could then be found. Only brick building 
walls and a few large charred trees remained. 
Figure 1-15 shows what a fire storm accomplished 
in the “Dead City of Hamburg” (see also fig. 8-10 
in ch. 8). 

3. Fire conditions from a nominal A-bomb 
burst.—Scientists have stated that about one-third 
of the total energy in an atomic blast is in the 
form of heat radiation. The fireball resulting 
from an atomic detonation yields heat estimated 
to be greater than the center of the sun (several 
million degrees Centigrade). The heat at ground 
zero of an atomic blast probably exceeds 2500° C. 
for about 3 seconds. At Hiroshima the heat ener- 
gy ignited clothing, grass, and dry wood up to 
3,500 feet from ground zero. At 4,000 feet bubbles 
were created in roof tiles. Later calculations re- 
vealed that similar results could be produced by 
heating such tile to approximately 1370° C. for 4 
seconds. The heat energy at 2 miles from ground 
zero was Sufficient to char wood. 

Both primary and secondary fires result from 
an atomic explosion. Primary fires are those 
which result from the initial heat wave of the 
detonation. Secondary fires are caused indirectly 
by the blast. Such fires result from overturned 
stoves, broken gas pipes, electrical short circuits, 
and similar causes. 

It is exceedingly difficult to state just how many 
primary or secondary fires may result from an 
atomic blast or how serious these fires may become. 
The number of fires will vary with the season, 
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Figure 1—1 5.—After a fire storm in Hamburg, Germany. 


atmospheric conditions, nature of the terrain, type 
of blast, and many other equally important fac- 
tors. However, it has been speculated that within 
14 mile from ground zero will be an area of 
nearly complete destruction in which mass fires or 
conflagrations may be expected in the first hour. 
See figure 1-16. Within 1 mile from ground zero 
many secondary fires and considerable fire spread 
may be anticipated in the first 2 hours with gen- 
eral conflagrations spreading, perhaps, to 11% 
miles in the third hour. Present assumptions 
place the probable fire defense perimeter at the ob- 
struction perimeter which is estimated to be ap- 
proximately 2 miles from ground zero. These 
distances apply, of course, only in the case of the 
detonation of a 20 KT atomic bomb. Some of the 
effects of higher yield weapons are discussed in 
chapter 2. 


EXPLOSIONS 


An explosion is a violent bursting or expansion, 
accompanied by a loud noise or report, which fol- 
lows the sudden production of a great overpres- 
sure. It is a sudden liberation of vast quantities 
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of heat and hot gases from a smaller amount of 
matter. Examples of explosive matter include 
gunpowder, nitroglycerin, natural gas, and dust. 

1. Types of explosions —Explosions are char- 
acterized by their brisance or shattering effect as 
well as by their speeds of detonation. Explosives 
with great shattering power are called very brisant 
explosives or high explosives. The speed of deto- 
nation of a high explosive is in the order of 
1/25,000 of a second. Dynamite, TNT, and nitro- 
glycerin are examples of very brisant explosives. 
In contrast to these are less brisant explosives 
which are called low explosives. The burning 
speed of a low explosive is in the order of 1/100 of 
asecond. Since low explosives explode much more 
slowly than high explosives, they push rather 
than shatter their immediate surroundings. For 
example, gunpowder is used as a propellant in a 
firearm. It explodes slowly to push the projectile 
forward without shattering or damaging the gun 
barrel. Dust and gasoline are other examples of 
low explosives. 

Disasters occur with both high and low ex- 
plosives; however, greater destruction usually ac- 
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w 1-1 6.—General panoramic view of Hiroshima after the sen bomb explosion. 


companies the former. One of the most serious degree of temperature, a sudden shock, a combi- 
peacetime explosions on record occurred in 1917 nation of temperature and shock, or sympathetic 
at Halifax, Nova Scotia, when 2,600 tons of high detonation. 


explosive detonated, killing 1,800 persons and in- 3. Effects of explosions.—An explosion gene- 
juring another 8,000. Breakage of glass was ob- rally produces 3 characteristic effects. These are: 
served as far as 60 miles from this explosion. (a) an air blast, (b) a shock wave, and (c) flying 


Another tremendous peacetime explosion took missiles. In addition, fire and earth shocks some- 
place at Oppau, Germany, in 1921. Here an open times accompany an explosion, but these are not 
pile of 4,500 tons of a material not previously usually considered principal effects 


known to be explosive detonated, killing 1,100 per- (a) Air blast.—Upon detonation, a high ex- 
sons and injuring 1,500 more. The limit of serious plosive produces a huge volume of hot gases under 
damage in this explosion extended 4 miles. high pressure. The temperature of these gases is 

The disasters wrought by atomic explosions in several thousand degrees. Their velocities are, 
Japan are well known. Probably the exact num- perhaps, 20,000 miles an hour. As these hot, ex- 


ber of dead and injured will never be known. The panding gases meet the surrounding air, their 
Strategic Bombing Survey estimated the dead at momentum pushes the air outward to form a tur- 
Hiroshima to have been between 70,000 and 80,000, bulent air blast. This blast sweeps aside every- 
with an equal number injured; at Nagasaki, over thing in its path. Because of the great air re- 
35,000 dead and somewhat more than that sistance to be overcome, the blast quickly loses 
injured. its pressure and travels only a short distance. It 

2. Causes of explosions—The principal causes is estimated that the air blast for a 500 pound 
of the detonation of explosive materials are a high bomb will travel about 25 feet. 
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(b) Shock wave.—At the same time as the 
air blast begins, a shock wave develops. This is 
generated by the hot-expanding gases coming in 
contact with water or earth surroundings. A 
shock wave is more destructive than an air blast. 
A shock wave consists of two phases. Initially, a 
short overpressure phase develops, which is fol- 
lowed by a somewhat longer negative pressure or 
suction phase. This is graphically depicted in 
figure 1-17. Thus, the wall of a building would 
be pushed inward by the overpressure wave, only 
to be bulged outward a split second later by the 
suction phase. A shock wave is like a sound wave 
and travels through the surrounding medium in 
a similar manner. A shock wave can travel a 
great distance. Shock waves have broken and 
rattled windows many miles from an explosion. 


PRESSURE 
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Figure 1—17.—The two phases of a shock wave. 


(e) Flying missiles.—About the same time as 
the air blast and shock wave have developed, shell 
fragments and objects picked up by the air blast 
begin to move from the site of the explosion under 
the stimulus provided by the air blast and shock 
wave. Because of their mass, these missiles are 
slow to gain momentum and so travel behind the 
shock wave. However, as their velocities ap- 
proach maximum and as the air blast and shock 
wave begin to lose speed and intensity, these 
missiles will overtake both the air blast and the 
shock wave. Often flying missiles will arrive at 
their destination well ahead of either the air 
blast or the shock wave. Flying missiles can travel 
great distances at tremendous velocities. Missiles 
often travel a mile or so from an explosion, de- 
pending upon their size and weight. The damage 
caused by ricocheting missiles is often 
considerable. 

4. Scaling laws—By using scaling laws, it is 
possible to compare the blast effects of explosions 
of various TNT equivalents. Since scaling laws 
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have been developed for blast, thermal, and nu- 
clear radiation effects, such laws are discussed 
more appropriately in the following chapter 
which is concerned with atomic explosions. 

5. Some recent explosions.—This section on ex- 
plosions is concluded with brief accounts of 
several recent major explosions. The first ex- 
ample describes one of the worst explosions in 
naval history, while the second concerns one of the 
worst civilian explosions in American history. 

(a) Port Chicago, Calif. (July 1944).— 
Three hundred and twenty-one persons, mostly 
enlisted naval personnel, were killed and hun- 
dreds more were injured in a double explosion 
involving two munitions ships tied up at the Navy 
pier in Port Chicago. The explosions occurred 
while the 10,000-ton Quinalt Victory and the 
7,500-ton E. A. Bryan were being loaded with 
high explosives destined for the Allied offensive 
in the Pacific. Both vessels were almost new. 
The second vessel blew up 5 seconds after the 
first one exploded. 

Several acres of Navy plers were destroyed 
with only the tops of their piles left protruding 
from the water. Some of these piers as well as 
portions of the hull of one of the ships can be 
seen in figure 1-18. Many Navy barracks either 
collapsed or were severely damaged. The ex- 
plosions damaged more than 400 buildings in the 
town of Port Chicago, which was left without 
water, gas, or electricity. Windows were broken 
as far as 20 miles away. Debris was hurled up- 
ward and outward with tremendous force. <A 
200-pound fragment of one of the ships was 
found more than 2 miles from the explosion site, 
and another large section landed in one of the 
barracks about 14 mile away. Material damage 
was estimated at more than 5 million dollars, not 
including the value of thousands of tons of high 
explosives blown up. 

(b) Texas City, Tex. (April 1947).—Four 
hundred and sixty-eight persons lost their lives 
and 3,000 were injured as a result of an am- 
monium nitrate explosion which occurred aboard 
the Liberty ship, S. S. Grandcamp. The ex- 
plosion completely disintegrated the Grandcamp. 
throwing fragments in all directions. The blast 
knocked two airplanes from the sky, leveled near- 
by warehouses, enveloped the giant Monsanto 
Chemical Plant in flames, and threw the S. S. 
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High Flyer across its slip against another cargo 


ship (see fig. 1-19). Hours later the High Flyer 
exploded. This explosion reduced more ware- 
houses to rubble. Buildings damaged by the first 
explosion were demolished by the second ex- 
plosion. Flying missiles set afire several oil tank 
farm areas and refineries. Because of the intense 
heat and smoke, the fire fighters were unable to 
approach these areas for many hours. The fires 
burned 2 days. Total property and contingent 
losses were estimated at 67 million dollars. 

The United States Navy was on hand at the 
disaster scene almost immediately following the 
first explosion. The Atlantic Fleet, naval hos- 
pitals, and Naval Reserve units were alerted and 
minutes later were engaged in disaster relief as- 
sistance. Navy planes were in the air shortly 
after the first report of the explosion. These 
planes came from Texas, Louisiana, and Wash- 
ington, D.C. They carried doctors, nurses, medi- 
cal supplies, and other vitally needed items. 
Naval personnel not only assisted in communica- 
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tions, rescue, and first aid work, but also in fire, 
kitchen, and guard duty. “Well done” could be 
displayed by all Navy units that took part in re- 
lief operations at Texas City. 

(e) Los Angeles Harbor (June 1947).—A 
tremendous explosion rocked Los Angeles Harbor 
when gasoline vapors became ignited during the 
loading of butane-blended gasoline aboard the S. 
S. Markay. Within 3 minutes fire swept adja- 
cent docking facilities. Moments later berths 
across the 600-foot wide slip became afire along 
a 1,200-foot front. The fire spread to pier ware- 
houses and sheds. However, thanks to lessons 
learned from the Texas City disaster, fire and 
harbor authorities had prepared a Disaster Plan 
sometime previously. By this means immediate 
action was taken to protect nearby exposed oil 
tank farms, industrial plants, wharves, oil docks, 
and endangered ships. Although prompt, or- 
ganized action minimized the disastrous effects, 
the explosion took 11 lives, injured 12 persons, 
and cost 5 million dollars in property damages. 
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Figure 1—19.—Part of the wreckage at Texas City. 


(d) Brest Fire and Explosion, France (July 
1947).—While unloading a cargo of ammonium 
nitrate, fire broke out aboard the S. S. Ocean 
Liberty in Brest Harbor. The fire alternately 
raged and subsided. Five hours after the fire 
was discovered, the vessel exploded while being 
towed from the harbor. The explosion killed 21 
persons in Brest (no one was aboard the vessel) 
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and injured about 100 more persons. Serious 
property damage occurred within a 3-mile radius. 
In this area a group of warehouses, an overhead 
crane, a chemical plant, and a gas works were 
demolished by the explosion and subsequent fires. 
Buildings a mile from the explosion were set 
afire. Total property damages were estimated 
to be nearly 5 million dollars. 
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ATOMIC WARFARE 


HISTORICAL BACKGROUND 


Dawn was beginning to light the desert sands 
surrounding an obscure air base at Alamogordo, 
N. Mex. Suddenly from the desert floor came a 
blinding flash of light that could be seen 450 miles 
away; an engulfing heat wave fused the desert 
sands to glass; and a tremendous roar that could 
be heard 150 miles away reverberated across the 
valley. Rapidly a giant mushroom cloud grew to 
an incredible height of nearly 8 miles. It was 
July 16, 1945, and the first atomic bomb had just 
been exploded, heralding the era of atomic war- 
fare. 

The first use of an atomic weapon against a 
military target took place only a few weeks later. 
On August 6 at 0815, an atomic bomb was dropped 
through Japanese skies to devastate the city of 
Hiroshima. Almost one-half of the city’s popula- 
tion (300,000) became immediate casualties. It was 
estimated later that about 70,000 Japanese 
perished and an equal number were injured. In 
addition to causing terrible blast damage, the ex- 
plosion also started thousands of fires. Within 
20 minutes after the detonation, the city was a 
mass of flames. Some 68,000 of the 75,000 build- 
ings were either destroyed or damaged seriously. 
As the smoke of battle cleared, nearly 5 square 
miles of one of Japan’s proudest cities lay in 
ruins. 

Three days later a second atomic bomb was 
dropped on another Japanese city. At 1102 on 
August 9, the city of Nagasaki felt the lethal 
punch of atomic warfare (see fig. 2-1). Al- 
though the nature of the terrain and other factors 
materially reduced the extent of destruction, more 
than 36,000 Japanese were killed, 40,000 were in- 
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jured, and about 40 percent of the city was de- 
stroyed or damaged. 

Following the end of World War II, great im- 
provements were made in the capabilities of 
atomic weapons. In the early 1950’s a new type 
of nuclear weapon came into prominence. This 
was known variously as the hydrogen or H—bomb, 
the fusion or thermonuclear bomb, or simply as the 
super bomb. Bombs of this type are described as 
being in the megaton range and so are consider- 
ably more powerful than the first atomic bombs. 

Operation Ivy which took place at Eniwetok 
Atoll in the Pacific was a ground test of a ther- 
monuclear device. Within 2 minutes after the 
detonation, the mushroom cloud had reached the 
height of 32 Empire State buildings (about 40,000 
feet). Figure 2-2 shows the maximum dimen- 
sions of the atomic cloud to be 25 miles high and 
100 miles across only 12 minutes after the detona- 
tion. As shown in figure 2-3, the fireball 
measured 314 miles in diameter. The radius of 
total destruction was calculated to be 3 miles (ap- 
proximately 28 square miles); the radius of 
moderate damage was 7 miles; and the radius of 
light damage was 10 miles. 

In addition to chipping off sizable portions of 
the neighboring islands of Teiter and Sanil, the 
blast vaporized the tiny “shot island” of Eluge- 
lab, leaving only a crater in the ocean floor. This 
crater was roughly 1 mile in diameter and 175 
feet at the deepest point. Such a hole would be 
deep enough to bury a 17-story building and broad 
enough to accommodate 14 buildings the size of 
the Pentagon in Washington, D. C. About 7,000 
square miles of territory downwind from the point 
of burst were so heavily contaminated that sur- 
vival might have depended upon prompt evacua- 
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Figure 2—1.—The ruins of Nagasaki. 
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Figure 2—2.—Maximum dimensions of ‘‘Operation Ilvy'' mushroom cloud. 
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Figure 2—3.—tThe fireball of ‘‘Operation Ivy’’ would have engulfed one-fourth of the entire island of Manhattan. 


tion of the area or immediately taking other pro- 
tective measures. 

In the fall of 1952 it was reported by the press 
that a 15 megaton super bomb had been exploded 
in a test detonation. If true, such a bomb would 
be equivalent to 30 billion pounds of TNT and 
would be 750 times more powerful than the Hiro- 
shima bomb. 

Super bombs are tested at the Pacific Proving 
Grounds located in the Marshall Islands near 
Bikini and Eniwetok Atolls. Other atomic 
weapons are tested at either Yucca Flat or French- 
man Flat in the Nevada Test Site. All test deto- 
nations of nuclear devices are now conducted by 
the Atomic Energy Commission, a civilian agency 
established by act of Congress in August 1946. 
Atomic tests are generally conducted in conjunc- 
tion with our military services and the Federal 


Civil Defense Administration. A chronological 
account of the first decade of known atomic deto- 
nations 1s shown on page 25. 


SOME FUNDAMENTALS OF NUCLEAR PHYSICS 


It is not within the scope of this chapter to 
discuss nuclear physics in detail, although an ele- 
mentary knowledge of this subject is requisite 
to an understanding of the phenomenon known 
as an atomic explosion. The purpose of this sec- 
tion is merely to review some of the scientific 
principles and experiments involved in the de- 
velopment of the first atomic bomb. In the fol- 
lowing paragraphs brief consideration will be giv- 
en to such topics as (1) the structure of the atom; 
(2) radioactivity; (3) radioactive decay; (4) nu- 
clear transformation; (5) the fission of uranium; 
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(6) critical mass; (7) assembly and detonation of 
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an atomic bomb; and (8) nuclear fusion. For 
additional references on nuclear physics, the in- 
terested CEC officer is referred to the Supple- 
mentary Reading List. 

1. Structure of the atom.—In 1911, the re- 
nowned British physicist, Lord Rutherford, pre- 
sented a nuclear theory in which he established 
that an atom is a loose structure of electrons sur- 
rounding a relatively heavy core or nucleus. Ac- 
cording to this theory, a positive electrical charge 
is concentrated within a nucleus of small dimen- 
sions compared to the total space occupied by an 
atom. Rutherford also stated that most of the 
volume of an atom is empty space, the nucleus 
being responsible for practically all of the atomic 
mass. 

In 1912, Niels Bohr, a Danish physicist, ex- 
panded this theory by constructing models of the 
atoms of common elements. These models showed 
that an atom is somewhat like a minature solar 
system. At the center is a relatively massive, 
dense nucleus, which corresponds to our sun. A 
great distance from the center are many lighter 
particles (electrons) which rotate around the nu- 
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cleus in circular or elliptical orbits, just as the 
earth and other planets revolve around the sun. 
Like the solar system, most of the volume of an 
atom is empty space. Figure 24 depicts the 
structural arrangement of atoms of hydrogen, 
helium, lithium, and oxygen. 

Bohr said the central mass or nucleus of an atom 
was composed of a varying number of closely 
packed, positively charged, heavy particles called 
protons. Rotating around the nucleus are much 
lighter, negatively charged particles called elec- 
trons. In every atom the number of protons in 
the nucleus is equal to the number of electrons. 
The protons or positive charges in the nucleus 
keep the electrons (negative charges) from leav- 
ing their orbits. Later it was discovered that 
the nucleus of an atom consists not only of pro- 
tons, but also of neutrons. The latter are parti- 
cles of about the same weight as protons, but 
without any electrical charge. Although inferred 
earlier by indirect evidence, it was not until 1932 
that neutrons were actually discovered by Sir 
James Chadwick. 

The Rutherford-Bohr nuclear theory of the 





atom helped to explain the properties of the ele- 
ments. Most of the ordinary physical and chemi- 
cal properties of an element depend on the ar- 
rangement of the electron cluster about the nucleus 
and on the way in which it is affected by external 
forces. 

Compared to a proton or a neutron, the mass 
of an electron is extremely small. It has been 
calculated that a proton is about 1,840 times 
heavier than an electron. For this reason the 
mass of the atom is determined largely by the 
number of particles in the nucleus. On the basis 
of the number of protons in its nucleus, each ele- 
ment is given an atomic number. Each element 
also has a mass number assigned to it. This mass 
number represents the sum of all the protons and 
neutrons in the nucleus. For example, the sim- 
plest atom, hydrogen, has 1 electron which moves 
around a nucleus consisting of 1 proton (see fig. 
2-4). Thus, its atomic number is 1 and its mass 
number is also 1. On the other hand, an atom of 
uranium (U-238) consists of 92 electrons rotating 
about a nucleus of 92 protons and 146 neutrons. 
Thus, uranium 238 has an atomic number of 92 
and a mass number of 238. 

It is possible for atoms to have the same atomic 
numbers, but different mass numbers. Such 
atoms, differing only in the number of neutrons 
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Figure 2—4,—-Rutherford-Bohr atomic models. 
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Figure 2-5.-—Isotopes of hydrogen. 


in their nuclei, are known as isotopes. Practi- 
cally every element as found in nature is really 
a mixture of 2 or more isotopes. Although near- 
ly identical in chemical behavior, isotopes behave 
differently in the mass spectrograph, in radio- 
active transformations, and in diffusibility of 
their gaseous compounds. 


There are 3 isotopic forms of ordinary hydro- 
gen, each has an atomic number of 1, but each 
possesses a different mass number. For example, 
deuterium (H?), an isotope of hydrogen, has a 
nucleus of 1 proton and 1 neutron, hence its atomic 
number is 1, but its mass number is 2. Tritium 
(Hš) is also an isotope of hydrogen; it has an 
atomic number of 1, but a mass number of 3. 
Figure 2-5 illustrates the 3 isotopic forms of 
hydrogen. 

2. Radioactivity —Normally, the positive charge 
of the nucleus is balanced by the negative charge 
of the electrons so that the whole atom is elec- 
trically neutral. If one or more electrons were 
removed, however, there would be more protons 
than electrons and the atom would have a positive 
charge. Likewise, 1f one or more electrons were 
added to a neutral atom, the atom would acquire 
a negative charge. 

Although the ratio of neutrons to protons in 
the nucleus can vary, there is a limit on the pro- 
portion required in a stable nucleus. In the 
lighter elements, equal numbers of neutrons and 
protons are required for stability. As the weights 
of the elements increase, the proportion of neu- 
trons required for stability also increases. For 
example, in U-238 nearly 3 neutrons for every 2 
protons (92 protons and 146 neutrons) are re- 
quired for stability. 

Protons in the nucleus of an atom have like 
(positive) charges and therefore tend to repel each 
other. The neutrons tend to reduce this force of 
repulsion and act as a binder to hold the nucleus 
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together; otherwise, the force of repulsion would 
blow the nucleus apart instantly. There is also 
another force acting between the protons. This 
force tends to draw the protons together when 
they come extremely close to each other, much as 
two drops of oil merge when they are placed in 
close proximity. Thus, in a stable nucleus the 
force of repulsion is equal to the force of attrac- 
tion or adhesion. 


In light elements, the force holding a given nu- 
cleus together is greater than the force that tends 
to push it apart. This is not true in the case of 
certain heavy elements. For example, in the nu- 
cleus of a given uranium atom, the repulsion be- 
tween the particles may exceed the attraction. 
Thus, the uranium nucleus is unstable and some 
of the particles are ejected. This disintegration 
of the nuclei of atoms is called radioactivity. Nu- 
clear radiation can be either in the form of par- 
ticles ejected from the nuclei of atoms or in the 
form of electromagnetic radiation, similar to light 
waves. 


3. Radioactive decay.—The spontaneous emis- 
sion of particles from radioactive material is a 
gradual process. It takes place over a period of 
time at a rate depending on the nature of the 
material and on the amount present. The rate of 
radioactive change, that is, the emission of par- 
ticles and rays from the nucleus is usually ex- 
pressed by the term half-life. This is defined as 
the time required for the radioactivity of a given 
amount of a particular material to decrease to 
half its original value. 

Each radioactive species has a definite half-life 
which cannot be changed in any known way. The 
half-life of radioactive elements ranges from a 
millionth of a second to several billion years. For 
example, the half-life of radium is 1,590 years. 
This means that in 1,590 years, one-half of the 
atoms in any amount of radium will have disin- 
tegrated through natural radioactivity. In 
another 1,590 years, half the remaining atoms will 
have disintegrated, and so on. Theoretically, 
there will always be some radium left because only 
one-half will have disintegrated leaving the re- 
maining half for subsequent disintegration. 

4. Nuclear transformation.—Although ancient 
alchemists had dreamed for untold centuries of 
turnjng baser metals into gold, it was not until 
about 50 years ago that man realized it was pos- 
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sible to change one element into another. Such a 
process of change is called nuclear transformation. 
For example, radium, through natural radio- 
activity, decomposes into the element radon 
which, in turn, decays through several stages to 
become the element polonium. The radioactive 
decay continues until a stable end product is 
reached, which is an isotopic form of lead. A se- 
ries of such changes is called a disintegration 
series or family. There are three such families, 
deriving from uranium, thorium, and actinium. 
All three of these radioactive families decompose 
through intermediate steps to form a different iso- 
tope of lead. 

Although the nuclear transformation just de- 
scribed was a natural one, man immediately be- 
came absorbed in the possibility of converting one 
element to another at will, and even, perhaps, of 
manufacturing new elements. It has been stated 
previously that the conversion of one element to 
another depends on changes effected in the nu- 
cleus of the atom. Thus, two possibilities exist to 
change the nucleus: (1) increase the atomic num- 
ber and mass number by adding particles to the 
nucleus, or (2) decrease these numbers by re- 
moving particles from the nucleus. 


With such thoughts in mind, the physicists of 
some 50 years ago began bombarding various nu- 
clei with alpha particles, electrons, and gamma 
rays. At last one experiment was successful. In 
1919, Lord Rutherford found that he could pro- 
duce oxygen by bombarding nitrogen with fast- 
moving alpha particles. These particles reached 
the interiors of the nitrogen nuclei and knocked 
out protons. The first manmade nuclear reaction 
had been achieved : | 


Following this important discovery, other phys- 
icists bombarded other elements with various nu- 
clear particles, including protons and deuterons. 
As man gained proficiency in performing nuclear 
transformations he observed that the total weight 
of the end products of a nuclear transformation 
was not always the same as the weight of the 
original reactants. No matter how carefully the 
work was done, there always seemed to be a 
weight or mass difference between the input and 
the output. The only reasonable explanation was 
that a certain amount of material was lost or de- 
stroyed in the reaction. Fora time this loss was 
accepted and simply regarded as a lost weight or 
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mass difference. But, this conclusion was con- 
trary to a fundamental law of physics that neither 
matter nor energy can be created or destroyed. 
Einstein finally explained this dilemma by 
proving that the mass difference in a nuclear re- 
action was converted into an equal quantity of 
energy. Einstein's theory stated: “The sum of 
matter and energy in a particular system is con- 
stant, but matter and energy are mutually inter- 
convertible.” In other words, when a certain 
amount of mass disappears in a nuclear reaction, 
an equivalent amount of energy will appear. 
Further, Einstein showed that a simple rela- 
tionship existed between mass and energy. This 
relationship is expressed as follows: F-=me? 


E=energy in ergs liberated 

m=lost weight or mass in grams of matter which 
disappears 

c=velocity of light in centimeters per second 


Application of Einstein's formula soon dis- 
closed the tremendous energy release possible if 
the atom could be unlocked. It was calculated 
that certain nuclear reactions could produce 
energy releases several million times greater than 
chemical reactions. For example, when lithium 
is bombarded by protons, helium is formed and 
the resulting mass difference liberates a certain 
amount of energy. If one pound of lithium were 
fully utilized in a nuclear reaction, the resulting 
energy release would be equivalent to that ob- 
tained by burning 7 million tons of coal. 

5. Fission of urantum.—Fission may be defined 
as the process in which the nucleus of a heavy 
element 1s split into nuclei of lighter elements. 
Prior to 1938 thousands of nuclear reactions were 
achieved, but little serious consideration could be 
given to them as a practical source of energy. In 
the first place, huge amounts of energy were re- 
quired to initiate the nuclear reaction. Secondly, 
in those reactions in which more energy was re- 
leased than utilized in starting the reaction, it 
seemed impossible to keep the reaction moving. 

However, in 1938, Hahn and Strassmann 
achieved the fission of uranium into two nearly 
equal parts by bombarding the nucleus with neu- 
trons. As depicted in figure 2-6, the fission of 
U-235 is accompanied by the formation of fission 
products and, most important of all, by the simul- 
taneous release of two or more neutrons. The 
fission of uranium was a significant achievement 
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Figure 2—6.—The fission of uranium (U—235) by a neutron. 


because it meant that a self-sustaining nuclear re- 
action, that is, a chain reaction, might be initiated. 

It must be emphasized that an atomic explosion 
is possible only when there is a sustained chain 
reaction. When a plutonium or uranium nucleus 
is broken into 2 nuclei of lighter elements, two or 
more neutrons are set free simultaneously. The 
neutrons thus liberated are able to effect the fission 
of other uranium or plutonium nuclei. In each 
case more neutrons are released, which immedi- 
ately produce still more fission. Thus, a single 
neutron could start off a chain reaction; that 1s, 
a series of fissions. The number of nuclei in- 
volved in such a self-sustaining reaction increases 
at a tremendous rate. Figure 2-7 represents the 
first three stages of a fission chain initiated by a 
neutron. 

Experiments proved that the fission of uranium 
would release 10 to 100 times the energy released 
in other nuclear reactions. The amount of energy 
released in the fission of uranium or plutonium is 
several million times as great as that which would 
be liberated by the explosion of the same weight 
of TNT. This large energy release is due to the 
fact that the total mass of the fission fragments 
(and other atomic particles which may be formed 
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Figure 2—7.—The first three stages of a chain reaction initiated by a neutron. 


simultaneously) is less than the mass of the nu- 
cleus undergoing fission plus that of the neutron 
initiating the process. It is the mass which is 
“lost” in the fission process which appears as an 
equivalent amount of energy. 

The actual loss of mass in the fission of uranium 
or plutonium is only about one-tenth of 1 percent 
of the total. Thus, if all the atomic nuclei in 1 
pound of plutonium or uranium undergo fission, 
the decrease of mass would be roughly 1/600 of 
an ounce. Nevertheless, the amount of energy re- 
leased by the disappearance of this quantity of 
matter would be about the same as that produced 
by the combustion of 1,500 tons of coal, or of 
250,000 gallons of gasoline, or by the explosion 
of more than 9,000 tons of TNT. 

Because of the rapidly growing series of fis- 
sions just. described, several pounds of uranium 


or plutonium could undergo fission in a millionth 
part of a second. The energy release accompany- 
ing the fission of this material would be enor- 
mous, and its release in such a short time would 
result in a tremendous explosion. This is exactly 
what happens in the atomic bomb. ' 

6. Critical mass.—In the fission process pre- 
viously described, not every neutron set free is 
successful in causing the fission of another nu- 
cleus. Some neutrons are captured by nuclei 
which do not undergo fission, while others escape 
and, as far as fission is concerned, are lost. If an 
explosive chain reaction 1s to take place, the loss 
of neutrons must be prevented or, at least, 
minimized. 

The most practical way of minimizing the es- 
cape of neutrons is to increase the size of the ma- 
terial being fissioned. As shown in figure 2-8, 
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fissions are caused by neutrons in the interior of 
the mass while those near the perimeter are lost. 
Hence, in the small mass (fig. 2-8), the number 
of neutrons escaping is large in comparison with 
those causing fissions. In the larger mass, the 
proportion of neutrons lost is obviously smaller. 
While the actual number of neutrons escaping 
may increase somewhat, this is more than offset 
by the larger increase in fissions. 








Figure 2—8.—Increasing the size of fissionable material reduces 
the proportion of neutrons lost by escape. 


As the mass of the fissionable material is in- 
creased, a point is reached at which the reaction 
becomes self-sustaining, once it has been initiated. 
This is called the critical mass. Therefore, to 
cause an explosion of fissionable material, the 
quantity must exceed the critical mass; this will 
depend on certain factors, such as the nature of 
the material being fissioned, and the presence of 
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other substances which capture neutrons but 
which do not undergo fission. 

The loss of neutrons by escape is also reduced 
by surrounding the fissionable material with a 
neutron “reflector” or “tamper.” This is usually 
a dense, heavy metal, such as lead. | 

T. Assembly and detonation of an atomic 
bomb.—The assembly and detonation of an 
atomic bomb are, of course, top secret; therefore 
the following is based only on speculation and 
assumption. 

If a mass of uranium or plutonium of greater 
than critical size were assembled, it would deto- 
nate spontaneously. This reaction would be initi- 
ated by stray neutrons which are always in the 
atmosphere as a result of cosmic ray activity. It 
seems obvious, therefore, that prior to detonation 
an atomic bomb may not contain a single mass of 
fissionable material that exceeds the critical mass. 
For this reason, it is assumed that an atomic bomb 
consists of two separate parts, each less than criti- 
cal size. To detonate the bomb, these two parts 
are brought together rapidly. 

A possible method of detonation that involves a 
powder propellant to unite the subcritical masses 
of fissionable material is illustrated in figure 2-9. 
The time interval, perhaps in the order of a micro- 
second, must be short enough to ensure that the 
chain reaction will not start before the parts reach 
their closest position; otherwise, a comparatively 
weak explosion might occur. 

8. Nuclear fusion.—The conversion of mass into 
energy is going on in the sun and in many stars 
continuously. Every second the sun loses about 
4 to 5 million tons of matter which reappears as 
energy. The enormous amounts of energy re- 
leased continually by the sun and certain other 
heavenly bodies is, however, not due to nuclear 
fission, as in the atomic bomb, but rather to a proc- 
ess of nuclear fusion. 

It is believed that as a result of a complicated 
series of changes, nuclei of the lightest known 
element, hydrogen, are fused together to form a 
nucleus of the heavier element, helium. In gen- 
eral, it is this alternative process of releasing 
energy which has led to the suggestion that nu- 
clear fusion might be used in the construction of 
atomic bombs. This type of atomic weapon is 


commonly referred to as the hydrogen or super 
bomb. 
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As early as 1934, 1t was realized that it might 
be practical to obtain energy by the fusion of 
light elements. During World War II the fu- 
sion process was explored, but was abandoned in 
favor of the fission process, which promised more 
immediate results. Fission bombs and fusion 
bombs differ greatly in theory, construction, and 
detonation. 

As explained previously, the uranium or plu- 
tonium in a fission bomb will explode spontane- 
ously if the quantity of fissionable material ex- 
ceeds the critical mass. This fact puts a limit 
on the explosive capabilities of this weapon be- 
cause of the physical limits in assembling quan- 
tities of fissionable material greater than the 
critical size. The fusion bomb has no such limita- 
tions because it has no critical size and the energy 
released depends only on the amount of material 
contained in the weapon. In this respect the fu- 
sion bomb is more like a high explosive bomb. 

No information is available on the mechanics 
of the fusion bomb. However, it has been specu- 
lated that the nuclear reaction of the super bomb 
occurs in three successive stages: fission, fusion, 
and fission. The whole sequence, of course, lasts 
only millionths of a second. It is believed that the 
fusion process requires an exceedingly high tem- 
perature. This intense heat is produced by a fis- 
sion trigger. In turn, the resulting fusion acts 
as a booster charge which effects the final fission- 
ing of uranium 238. 
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Figure 2—9.—Schematic representation of the assembly of an atomic bomb. 
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Briefly, the nuclear fusion process is alleged to 
be as follows: A neutron splits a plutonium or 
uranium nucleus. The heat from this fission re- 
action is sufficient to cause the fusion of many 
hydrogen nuclei (available from a nearby quan- 
tity of lithium hydride) into helium. Each fu- 
sion releases 1 neutron which, in turn, causes the 
final fissioning of uranium 238. It is calculated 
that each of the final fissions will yield as much as 
10 times the energy release as each preceding 
fusion. Thus, the final fissioning results in an 
explosive force that is equivalent to millions of 
tons (megatons) of TNT. As stated previously, 
thermonuclear bombs have been made which are 
reported to be more than 750 times as powerful as 
the Hiroshima bomb. 


TYPES OF ATOMIC BURSTS 


The three general types of atomic bursts in- 
clude: (1) air; (2) subsurface; and (3) surface. 
Brief comments on the major characteristics of 
each of these types follow. 

1. Air burst—In this type of burst, the deto- 
nation occurs far enough above the earth’s sur- 
face so that the fireball does not touch the earth. 
The detonations of the early-type bombs at Hiro- 
shima and Nagasaki are examples of air bursts, 
because both bombs were exploded at heights of 
2,000 feet and the fireball did not touch the 
ground. Before the development of the thermo- 
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nuclear bomb, an air burst was considered to be 
one occurring at a height of more than 500 feet 
above the earth’s surface. 

An air burst is accompanied by the formation 
of an intensely hot, luminous sphere of compressed 
gas called the ball of fire. The glare created in 
the sky by this fireball is usually visible many 
hundreds of miles away. The diameter of the 
fireball will, of course, vary with the energy re- 
lease of the bomb. Figure 2-10 shows several dif- 
ferent sizes of fireballs superimposed over the 
skyline of a hypothetical American city. As the 
fireball cools, it increases in size, loses its bril- 
hance, and rises like a hot-air balloon. 

The interior temperature of the fireball is so 
high (over 1 million degrees Centigrade) that 
all substances present are in the form of vapor. 
As the temperature falls, this vapor condenses 
to form a smoke. In addition, strong inflowing 
winds created by the rising fireball suck up dust 
and other debris from the earth’s surface. Con- 
sequently, there is formed a huge, expanding col- 
umn of smoke which rises to a height commensu- 
rate with the energy of the bomb. Usually, upon 
reaching the base of the stratosphere (30,000 to 
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40,000 feet in temperate latitudes), the column 
of smoke will cease to rise and its top will spread 
out to produce the characteristic mushroom- 
shaped atomic cloud (see fig. 2-11). This cloud 
generally remains visible for an hour or so until 
it is dispersed by the winds into the surrounding 
atmosphere and gradually merges with other 
clouds in the sky. 

A split second after the explosion, a high-pres- 
sure or shock wave develops and moves outward 
from the ball of fire. It is this wave which causes 
most of the physical destruction. When the shock 
wave strikes the earth’s surface, another shock 
wave is produced by reflection. Depending on 
the height of burst and the energy of the bomb, 
these waves later combine near the ground to 
form a reinforced wave, called the Mach wave 
or Mach stem. The overpressure of the com- 
bined wave is generally at least twice and may be 
as much as eight times greater than the initial 
wave. In this way the Mach effect multiplies the 
destructive power of the initial shock wave. 

Immediately after the hot ball of fire is formed, 
it starts to emit thermal radiation consisting of 
ultraviolet, visible, and infrared rays. In the 


FUSION OR SUPER BOMB 
(1956) 


MODERN 
y FISSION—TYPE 


> A—BOMB (1950) 


NORMAL OR 
20 KT ATOMIC 





Figure 2—10.—Fireball diameters of various atomic bombs. 
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Figure 2—11.—The mushroom-shaped cloud characteristic of many 
atomic air bursts. 


nominal or 20 KT bomb, most of the thermal 
radiation comes off in approximately 1 second 
and, for all practical purposes, the heat emission 
is over within 3 seconds. About one-third of the 
energy of this size bomb is released as infrared 
(long wave) heat. 

Nuclear radiation is emitted from an atomic 
bomb at the instant of explosion. The immedi- 
ate nuclear radiation which reaches the earth 
from the fireball and the atomic cloud consists 
of gamma rays and neutrons. Ordinarily, this 
radiation does not present a serious hazard be- 
yond the area where heat and blast are of great 
concern. The residual activity is that which re- 
mains on the ground after the explosion. This 
consists mainly of gamma rays and beta particles 
from the fission products as well as alpha par- 
ticles from the uranium or plutonium that had 
not undergone fission. In the case of an air burst, 
residual radioactivity usually will be negligible. 

So long as the fireball does not touch the earth’s 
surface, the radioactivity produced in the bomb 
condenses only on solid particles from the bomb 
casing and on the dust which happens to be in 
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the air. In the absence of material drawn up 
from the surface, these substances will condense 
with the vapors from the bomb and the air dust 
to form only the smallest particles. These mi- 
nute substances may settle to the surface over a 
very wide area, probably spreading around the 
world over a period of days or even months. 
But they descend very slowly with the result that, 
by the time they have reached the earth’s sur- 
face, the major part of their radioactivity has 
been dissipated harmlessly in the atmosphere and 
the residual contamination is widely dispersed. 
Thus, no serious radiological fallout hazard will 
result from an air burst in which the fireball 
does not touch the earth's surface. 

2. Subsurface burst.—The two categories of 
subsurface atomic bursts are underground and 
underwater. An atomic detonation occurring be- 
neath the surface of the ground or the sea will 
differ markedly from an air burst. For a sub- 
surface burst, the overall damage due to air blast 
will be less and the hazards due to immediate nu- 
clear and thermal radiation will be virtually non- 
existent. On the other hand, the damage due to 
underground or underwater shock will be greater 
and so will the residual radioactivity. 

Underwater bursts may be divided into two 
classes: (1) the shallow burst, such as might oc- 
cur in harbor areas; and (2) the deep burst. It 
has been reported that one of the recent atomic 
tests involved a deep underwater shot, but details 
have not been announced publicly at time of this 
publication. It is believed, however, that with the 
possible exception of piers and breakwaters, little 
damage would result to harbor or shore installa- 
tions as a result of a deep underwater explosion ; 
1.e., 1,000 or more feet. 

The only underwater burst on which unclassi- 
fied information is available is the Test Baker 
explosion of Operation Crossroads (1946). This 
shot is classed as a shallow underwater burst be- 
cause the detonation occurred somewhere be- 
tween 50 and 200 feet below the surface of the 
Bikini lagoon. The outstanding characteristics 
of this type of atomic burst are described briefly 
in the following paragraphs. 

As in the case of an air burst, a fireball] is 
also formed in an underwater detonation of an 
atomic bomb. This ball of fire consists of a huge 
bubble of extremely hot, highly compressed gases. 
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The rapid expansion of these gases produces a 
shock wave in the water similar to that accom- 
panying an air burst. The shock wave in an 
underwater burst travels faster in the water than 
does the shock wave in an air burst. If the 
depth of burst is not too great, the fireball prob- 
ably will remain intact until it reaches the sur- 
face of the water. At this point the giant bubble 
is released and the water is thrown upward 
with great force into a huge column of water. At 
the same time a shock wave is sent through the 
air. 

The water column in Test Baker reached an es- 
timated height of 6,000 feet before it began to 


fall back into the lagoon. The water column was 
about 2,000 feet across and the thickness of its 
walls was approximately 300 feet. It was esti- 
mated that a million or more tons of water, 
mostly in the form of spray, was carried upward 
in the water column. Included in the water col- 
umn was material which presumably had been 
sucked up from the bottom of the lagoon by the 
force of the explosion. 

The contents of the gas bubble was vented 
through the top of the giant chimney of spray to 
form the atomic cloud. As can be seen in figure 
2-12, this cloud resembled a cauliflower in shape, 
being roughly spherical with a diameter of some 





Figure 2—12.—The water column and cauliflower cloud from the underwater atomic explosion (Operation Crossroads). 
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6,000 feet. The maximum height was only 8,000 
feet, which was considerably less than that at- 
tained by the atomic clouds in previous air bursts. 

About 12 seconds after the explosion, the water 
falling back to the surface of the lagoon began 
to form a cloud of mist called the base surge. 
This ring-shaped cloud, billowing upward, rap- 
idly attained a height of over 900 feet and moved 
outward at an initial rate of more than a mile 
a minute. In 4 minutes, the outer radius of the 
cloud reached a diameter of 6,000 yards and its 
height had increased to about 1,800 feet. At this 
stage the base surge appeared to rise from the 
surface of the water. 

The underwater explosion also created a series 
of large waves. About 12 seconds after the deto- 
nation, the first of these waves was 300 to 400 
yards from surface zero and its height, from 
crest to trough, was 94 feet. This wave moved 
outward at high speed and was followed by a 
succession of waves of decreasing height. 

There was little thermal radiation or immedi- 
ate nuclear radiation because these had been al- 
most completely absorbed in the water. The 
gamma rays and neutrons accompanying the fis- 
sion process offered no radiological hazard. As 
these radiations passed through the water, they 
became attenuated to such an extent that they 
could be disregarded completely. 

It must not be assumed, however, that there 
will be little radioactivity following an under- 
water explosion. The base surge, particularly a 
few minutes after its formation, is highly radio- 
active and thus represents a serious hazard. In 
addition to the effect of the base surge, radioactive 
contamination will result from the particles car- 
ried downward by the fallout of masses of water 
from the column and the cauliflower cloud. Part- 
ly because of the great weight of the water thrown 
into the air by the explosion and partly because 
of the lower temperature, the atomic cloud of 
an underwater burst will not reach the heights 
attained by an air burst. Hence, the fallout 
begins shortly after the explosion. 

Within the first minute at Bikini, the fallout 
was considerable. A significant proportion of 
the radioactive fission products were deposited in 
a short time within the radius of a few thousand 
yards from surface zero. Thus, if an underwater 
explosion occurred in a harbor area, it is quite 
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likely that significant amounts of the base surge 
and the fallout would seriously contaminate dock 
facilities, warehouses, and other shore facilities. 

3. Surface burst.—This type of burst is one in 
which the fireball touches the surface of the earth. 
Operation Trinity, the first atomic detonation, 
was a surface burst because it occurred on a steel 
tower about 100 feet above ground. Other tests 
have used towers of 200, 300, 400, and even 500 
feet. 

Although the general characteristics of a sur- 
face burst are usually intermediate between those 
of an air burst and a subsurface burst, the actual 
effects will differ only in degree, not in kind, ac- 
cording to the height of the burst. In its rapid 
initial growth and before it begins to rise, the fire- 
ball in a surface burst will touch the surface of 
the earth (see fig. 2-11). Because of the intense 
thermal radiation produced in a nuclear reaction, 
vast quantities of rock, soil, and other material in 
the area immediately beneath the forming fire- 
ball will be instantaneously vaporized and taken 
into the ball of fire. In the case of the super bomb 
expldsion in Operation Ivy, the area of the earth’s 
surface touched by the fireball was approximately 
28 square miles. 

As the fireball rises, additional tons of dirt par- 
ticles will be sucked up. Ultimately, some of these 
will form the column and produce the mushroom 
cloud, just as in an air burst. One of the main 
differences between an air burst and a surface 
burst is that the column and atomic cloud of the 
latter are much more heavily loaded with dust 
and dirt. 

The vaporization of the earth and the pressure 
of the shock wave will result in the formation of 
a crater. The size of the crater will depend, of 
course, on the height of the burst, the character 
of the earth’s surface, and the energy release of 
the bomb. It will be recalled that the crater left 
by the thermonuclear explosion in Operation Ivy 
was about a mile in diameter and 175 feet at the 
deepest point. 

The overall blast effect due to the air shock from 
a surface burst will be less than that from an air 
burst. The reason for this is that part of the 
energy of the bomb is consumed in vaporizing 
materials on the surface and in forming a crater. 
In addition, a significant percent of the energy 
may go into ground shock. Although a surface 
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explosion results in overpressure near ground zero 
that is much greater than that of an air burst, 
such overpressure falls off more rapidly with in- 
creasing distance from ground zero. As a result, 
energy will be wasted on military targets close to 
ground zero which could have been destroyed by 
much lower overpressures. At the same time the 
overpressures at some distance away will be too 
low to cause any considerable damage. In other 
words, there will be an overdestruction of nearby 
targets and an underdestruction of those farther 
away. However, the energy that has gone to pro- 
duce ground shock may contribute to the destruc- 
tion of underground targets protected from the 
air blast. 

The general characteristics of both the thermal 
radiation and the immediate nuclear radiation fol- 
lowing a surface burst will be essentially the same 
as for an air burst. However, at relatively close 
distances to ground zero, the total dosage of im- 
mediate nuclear radiation received may be some- 
what greater for a surface explosion than from 
an air burst. The reason for this is that both the 
fireball and the atomic cloud will have to travel a 
greater distance before the gamma rays and neu- 
trons are out of effective range of the earth’s 
surface. 

With respect to residual activity, a surface ex- 
plosion probably will produce effects similar to 
a subsurface burst. Because the fireball touches 
the surface of the earth, large amounts of ma- 
terial will be drawn up into the bomb cloud. 
Many of these particles are heavy enough to des- 
cend rapidly while they are still intensely radio- 
active. This results in a comparatively localized 
area of extreme radioactive contamination and a 
much larger area of some hazard. Instead of 
wafting down slowly over a vast area, the larger 
and heavier particles fall rapidly before there has 
been an opportunity for them to decay harmlessly 
in the atmosphere and before the winds had an 
opportunity to scatter them. 

The area of hazard from radioactive fallout 
from a surface or near-surface explosion of a 
thermonuclear device is much larger than the 
areas seriously affected by heat and blast. The 
tremendous radioactive cloud of a thermonuclear 
explosion rises rapidly to the highest levels of the 
atmosphere and spreads over hundreds of square 


miles in the first hours (see fig. 2-3). 
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The pattern of the radioactive fallout is deter- 
mined by the size of the particles as well as by 
the direction and velocities of the winds, includ- 
ing those up to 80,000 feet and above. The nature 
of the surface of the earth on which the bomb is 
fired also must be taken into consideration. Be- 
cause of these variables, it is impossible to apply 
a single fallout pattern to all thermonuclear de- 
tonations, even test explosions conducted under 
selected conditions. However, with adequate me- 
teorological reports, the fallout region for any 
detonation usually can be predicted with consider- 
able accuracy. | 

In over-simplified terms, the region of severe 
fallout from the surface burst of a nuclear device 
can be described as an elongated cigar-shaped area 
extending downwind from the point of burst. 
The fallout subsequent to thermonuclear explo- 
sions can contaminate a vast area. For example, 
the fallout of one thermonuclear detonation con- 
taminated a 7,000 square mile area. More will 
be said about fallout in another section of this 
chapter. 


EFFECTS OF NUCLEAR EXPLOSIONS 


The detonation of a nuclear weapon produces 
four major effects, namely, blast, heat, initial nu- 
clear radiation, and residual radioactivity. Of 
these, the first three are essentially instantaneous 
while the fourth is a delayed effect. The pheno- 
mena of blast, heat, and nuclear radiation from 
the detonation of a thermonuclear bomb are of 
the same nature as those for earlier and smaller 
atomic bombs. As the energy-yields of atomic 
weapons increase, blast intensity, blast area, ther- 
mal radiation, and nuclear radiation increase pro- 
portionally. Some details on the several effects of 
nuclear explosions are offered in the paragraphs 
which follow. 

1. Blast effects.—Generally, the blast effects of 
an atomic explosion differ only in quantity from 
those discussed in the previous chapter for high 
explosives. Therefore, an atomic explosion is ac- 
companied by a highly destructive, two-phase 
shock wave, a short-lived air blast, and flying mis- 
siles. In the case of an air burst, the blast effects 
of the shock wave probably produce more destruc- 
tion than do the thermal and nuclear radiations. 
Figures 2-13 and 2-14 show the terrific punch of 


the early-type bomb dropped on Hiroshima. 
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Figure 2—14.—The Hiroshima Prefecture after the explosion. 
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Unless distorted by other factors, the blast dam- 
age following an atomic detonation is ordinarily 
confined to a circular area around ground zero. 
As shown in figure 2-15, the four general areas 
of destruction are designated as A, B, C, and D 
zones or rings. Within these areas are varying 
degrees of destruction which are characterized as 
follows: 

The A zone of damage is the central area im- 
mediately surrounding ground zero. This area 
is usually one of total destruction (see fig. 2-15). 
Here, neither personnel nor ordinary buildings 
have much chance of survival. Outside of this 
area is the B zone which is a large belt of heavy 
damage. This zone is about three times as large 
as the A zone. In this area personnel injuries 
and structural damage would be severe, but not 
complete. The C zone is a still larger circular 
belt of lesser damage surrounding the B zone. 
Injuries to personnel and physical damage in this 
area would range from moderate to light. In 
the outer or D zone, damage would be light, while 
beyond this zone, little or no damage would be 
sustained. 

Table 2-1 gives the best current estimates of 
blast damage for air bursts of atomic bombs. 
This table merits careful consideration because 
it summarizes anticipated blast damages for 
atomic weapons ranging in size from 20 kilotons 
to 20 megatons. For example, table 2-1 shows 
that a 20 megaton super bomb is 1,000 times more 
powerful than the first atomic bomb. Also, the 
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Figure 2—15.—Zones of destruction. 


radius of total destruction (A zone) for this size 
bomb would be 5 miles and encompass an area of 
approximately 80 square miles. In this area some 
reinforced concrete steel frame buildings might 
be left standing, but most masonry panel walls 
and nonbearing partitions probably would be de- 
stroyed. All ordinary buildings would be com- 
pletely destroyed. 

From 5 to 10 miles from ground zero, that 1s, 
in the B zone, ordinary buildings either would 
be completely destroyed or so severely damaged 
that they would have to be torn down. Vehicles 


TABLE 2—1— Estimated blast damage by nuclear explosions, air burst at optimum height 





Zone of A damage 





Zone of B damage 





Zone of C damage Zone of D damage 


Bomb size TNT equivalent 

Radii Areas Radii Areas Radii Areas 
20 kilotons________ 1 (X) 0-0. 5 0. 8 0. 5-1. 0 2. 3 1. 0-1. 5 3. 9 1. 5—2. 0 5. 5 
40 kilotons________ 2 (X) 0-0. 6 1.3 . 6-1. 3 3. 8 1. 3-2. 0 6. 2 2. 0-2. 5 8. 7 
50 kilotons________ 2% (X) 0- .7 1.5 . 7-1. 4 4. 2 1. 4-2. 0 7. 1 2. 0-2. 7 10. 1 
60 kilotons________ 3 (X) 0- . 7 1. 6 . 7—1. 4 4. 9 1. 4-2. 2 8. 1 2. 2-2. 9 11.4 
80 kilotons________ 4 (X) 0-.8 2.0 . 8-1. 6 6. 0 1. 6-2. 4 10. 0 2. 4-3. 2 14. 0 
100 kilotons______._ 5 (X) 0—- .9 2. 3 . 91. 7 6. 9 1. 7-2. 6 11.5 2. 6-3. 4 16. 1 
120 kilotons_______ 6 (X) 0- .9 2. 6 .9-1.8 7.8 1. 8-2. 7 13. 0 2. 7-3. 6 18. 2 
140 kilotons_______ 7 (X) 0-1. 0 2. 9 1. 0-1. 9 8. 6 1. 9-2. 9 14. 4 2. 9-3. 8 19. 4 
160 kilotons______-_ 8 (X) 0-1. 0 3. 1 1. 0-2. 0 9. 4 2. 0-3. 0 15. 7 3. 0-4. 0 22.0 
1 megaton_.._____. 50 (X) 0-1. 8 11 1. 8-3. 7 32 3. 7-5. 5 53 5. 5-7. 4 74 
2 megatons_______- 100 (X) 0-2. 3 17 2. 3-4. 6 51 4. 6-7. 0 84 7. 0-9. 3 118 
5 megatons________ 250 (X) 0-3. 2 31 3. 2-6. 3 94 6. 3-9. 5 156 9. 5-12. 6 218 
10 megatons_______ 500 (X) 0-4. 0 50 4. 0-7.9 | 149 7.9-11.9 | 248 |11. 9-15. 9 346 
20 megatons_______ 1,000 (X) 0-5. 0 80 5. 0-10. 0 230 10. 0-15. 0 390 15. 0-20. 0 550 
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TABLE 2-1—Estimated blast damage by nuclear explosions, air burst at optimum height—Continued 


(a) Ordinary buildings—typical 
urban, complex for Ameri- 


can cities. 


(b) Reinforced 


Highways and streets 


Elevated roads and short-span 


bridges. 


Vehicles, automobiles, buses, trol- 


leys, trucks, etc. 


Railroad yards and tracks 


Water mains__________________- 


Water pipes in buildings 


Elevated water tanks and towers. 


Sewers and storm sewers 


NOTE.—1 kiloton equals 1,000 tons; 1 megaton equals 1 million tons. Radii are given in miles. Areas are given in square miles. 


concrete 
frame buildings. 


Zone A damage 


Virtually com- 
pletely destroyed. 


Zone B damage 


Severely damaged 


or destroyed; 
buildings must 
be torn down. 


Buildings standing | Buildings standing 


but most ma- 
sonry panel 
walls and non- 
load-bearing 
partitions prob- 
ably destroyed 
or displaced. 
Impassable....-...- 


Some destroyed; 
approaches 
blocked; decks 
of steel plate 
girder bridges 

- may shift lat- 
erally. 

Vehicles unusable. - 


Some tracks 
blocked by 
damaged roll- 
ing stock and 
rubble. 

Some mains 
broken especi- 
ally at ground 
zero and on 
bridges. 

Numerous breaks 
causing loss of 
pressure. 

Mostly destroyed 
or damaged 
beyond use; 
some substantial 
water towers 
may be usable. 

Some mains 
broken especi- 
ally at ground 
zero. 


but many ma- 
sonry panel 
walls and non- 
load-bearing 
partitions prob- 
ably destroyed 
or displaced. 
Impassable____ - _ -- 


Some severely 
damaged; 
bridge ap- 
proaches 
blocked by 
rubble and dis- 
abled vehicles. 

Vehicles generally 
unusable. 

Some tracks 
blocked by 
damaged roll- 
ing stock and 
rubble. 

Not damaged 
except on 
bridges. 


Numerous breaks 
causing loss of 
pressure. 

Mostly destroyed 
or damaged 
beyond use; 
some substantial 
water towers 
‘may be usable. 

Not damaged__-_-_-_-- 


Zone C damage 


Moderately or 
severe.y dam- 
aged; moder- 
ately damaged 
buildings must 
be vacated for 
repairs. 

Interiors moder- 
ately damaged. 


Many parts blocked 
by rubble and 
require cleaning 
before use. 

Moderately dam- 
aged; approaches 
blocked; gen- 
erally usable. 


Some vehicles un- 
usable. 

Some tracks 
blocked by 
damaged roll- 
ing stock and 
rubble. 

Not damaged. ...-- 


A few breaks 
causing loss of 
pressure. 

Tanks supported 
by frames may 
fall. 


SOURCE: Senate hearings before subcommittee on Armed Forces, 84th Congress, March 1955, Part I, p. 145. 
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Zone D damage 


+ A | Sc SP SS SS A  _A—wn 


Partially damaged; 
buildings need 
not be vacated 
during repairs. 


Interiors slightly 
damaged. 


Some parts blocked 
by rubble and 
require clearing 
before use. 

Partially damaged 
but probably 
usable. 


Most vehicles 
usable. 

Some tracks 
blocked by 
damaged roll- 
ing stock and 
rubble. 

Not damaged. 


No breaks. 


Partially damaged 
but probably 
usable. 


Not damaged. 
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and transportation facilities would be unusable. 
Highways and streets would be impassable. 

In the C zone, which, for the 20 megaton bomb 
(table 2-1), is from 10 to 15 miles from surface 
zero, structural damage would range from severe 
to moderate and those buildings worth fixing 
would have to be vacated for repairs. Heavy 
debris would have to be removed before high- 
ways and streets in this zone could be used. 

About 15 to 20 miles from the center of the ex- 
plosion, or in the D zone, ordinary buildings 
would be partially damaged and the interiors of 
reinforced concrete steel frame structures would 
be damaged slightly. Most vehicles would be 
usable. Portions of streets would be blocked 
with rubble. Further reference will be made to 
table 2-1 when scaling laws are discussed in a 
subsequent section of this chapter. 

2. Thermal effects.—An atomic explosion is like 
the sun in that a vast amount of energy is emitted 
as thermal radiation. It is calculated that an 
atomic bomb releases approximately one-third of 
its total energy in the form of thermal radiation. 
For the 20 KT or nominal bomb, the heat energy 
emitted would be about 6.7 X 1012 calories, which 
is equivalent to about 8 million kilowatt hours 
of electrical power. This electrical energy is suf- 
ficient to operate a 100 watt incandescent light 
bulb continuously day and night for more than 
9,000 years! Or it is sufficient electrical energy 
to hght approximately 40,000 average homes for 
a month ! 

It will be recalled from previous paragraphs 
that ordinarily there is little or no thermal radia- 
tion following subsurface atomic bursts because 
the heat will be almost completely absorbed by 
the water or soil in which the explosion occurred. 
Therefore, the following thermal effects apply pri- 
marily to air and surface bursts of nuclear ex- 
plosions. 

As soon as the fireball is formed, a huge amount 
of intense thermal radiation is emitted. The tre- 
mendous heat radiated causes the surrounding air 
to become incandescent. This radiation is emit- 
ted in two pulses. The first pulse, lasting only 
a few hundredths of a second, contains a large 
proportion of ultraviolet rays, while the second 
pulse consists mostly of visible and infrared ra- 
diation. The latter continues as long as the ball 
of fire can be seen, which is about 10 seconds. 
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DISTANCE FROM EXPLOSION (FT.) 


Most of the heat from an atomic explosion is 
given off in approximately the first second, and 
for all practical purposes, the heat emission is 
over within 3 seconds. 

The first radiation pulse is only of academic 
interest because it can cause significant effects on 
human skin only within ranges at which other 
radiation effects would be much more serious. 
The second pulse, however, carries about 99 per- 
cent of the total thermal radiation energy emit- 
ted. In this pulse the temperatures are lower 
than in the preceding one and, therefore, most of 
the rays which reach the earth are in the visible 
and infrared parts of the spectrum. It is this 
radiation which is the principal cause of thermal 
damage or destruction. 

Thermal radiation is second only to blast in 
causing physical destruction following an atomic 
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Figure 2-16.-——Distances from ground zero at which definite 
amounts of thermal energy are delivered. 
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detonation. The thermal radiation accompanying 
a surface or air burst strikes every unshielded ob- 
ject within several miles of ground zero. Figure 
2-16 shows the unit heat in calories per square 
centimeter which is found at various distances for 
bomb sizes ranging from 20 to 100 kilotons. 
When thermal radiation falls upon an exposed 
surface, it is partially absorbed and is immediately 
converted into heat. Since nearly all the radiant 
energy from an atomic explosion is delivered in 
less than 3 seconds, there is insufficient time for the 
heat to spread from the surface into the body of 
the exposed object. Consequently, the thermal 
radiation causes ignition or charring of combus- 
tible materials as well as the burning of human 
skin. The actual effect produced will depend on 


the color and nature of the exposed object as well 
as the amount of radiant heat received. 

By means of laboratory experiments it has been 
possible to determine the amount of surface heat 
required to produce various effects on materials. 
Also, it has been possible to calculate the limiting 
distances from the explosion of a nominal bomb 
at which these effects might be expected. Some 
of the results for the explosion of a 20 KT atomic 
bomb in the air at 2,000 feet are given in table 
2-2. Because the transmission of thermal radia- 
tion varies with atmospheric conditions, the dis- 
tances are given in the table for both a very clear 
day and a hazy day. The minimum quantities of 
heat, expressed in calories per square centimeter 
(cal./sq.cm.) required for various effects are in- 
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TABLE 2-2.—Limiting Damage Ranges from Ground Zero for Thermal Radiation Effects in an Air Burst of a 
Nominal Bomb 


Limiting distance 


Limiting distance 
Heat Heat 
energy energy 
Material Effect required; Very Hazy Material Eflect required| Very Hazy 
(cal./sq. | clear day (cal./sq. | clear day 
cm.) day (yards) cm.) day (yards) 
(yards) (yards 
Cotton Shirting, kha- | Scorches-___- 6| 2, 800; 1, 650 || Wool serge, Army Scorches. . _- 4| 3, 400| 1, 900 
ki, 3.75 oz. Burns______ 15| 1, 750| 1, 150 olive drab, 18 oz. Burns______ 15) 1, 750} 1, 150 
Cotton twill, khaki, | Scorches____ 9 2,300 1, 400 || Wool serge, USMC, | Scorches____ 3| 3, 900} 2, 000 
8.2 oz. (as used in | Burns______ 15) 1, 750} 1, 150 green, 12 oz. Burns. ---.-- 19) 1, 550; 1, 000 
summer uniforms). Wool elastique, Scorches 4| 3, 400) 1, 900 
Cotton, herringbone | Scorches. ..- 3| 3, 900| 2, 000 USMC green, Burns-_ _- - - - 35| 1, 1501 800 
twill, green, 9 oz | Burns. -_-.. 17| 1,600| 1, 050 19 oz. 
(as used in combat Wool kersey, USMC | Scorches..-- 3| 3, 900) 2, 000 
uniforms). green, 16 oz. Burns______ 32| 1, 200 800 
Cotton, duck, white, | Scorches. _.._ 34| 1, 150 800 || Wool kersey, Navy Scorches.._.- 3 3, 900| 2, 000 
7 OZ. Burns______ 42| 1, 050 650 blue (as used in Burns.--.-- 43| 1, 050 650 
Worsted, tropical | Nap 9| 2, 300| 1, 400 overcoats). 
khaki, 10 oz. scorches. Nylon, olive drab, Scorches____ 4| 3, 400} 1, 900 
Burns______ 18 1, 550} 1, 000 5.3 oz (as used in Melts____-_- 8 2, 450| 1, 450 
Wool gabardine, kha- | Scorches____ 6| 2, 800) 1, 650 flying clothes). 
ki, 14 oz. Burns..-.--- 231 1,400; 900 || Nylon, blue, 5.3 oz Scorches. _. - 2| 4, 500| 2, 400 
Wool gabardine, Scorches...- 31 3, 900; 2, 000 (as used in flying Melts_-___-- 7| 2, 600| 1, 550 
USAF blue No. Burns______ 9 2, 300; 1, 400 clothes). 
84, 12 oz. Paper (white)...  - Chars.----- 8| 2, 450| 1, 450 
Burns.----- 10} 2, 200| 1, 350 
Wool flannel, Navy Scorches. _-_ 31 3, 900) 2,000 || Paper (brown kraft)--| Burns..---- 5| 3, 100} 1, 700 
blue, 11 oz (as Burns______ 9 2,300 1, 400 || Douglas fir____------ Chars_-..--- 8| 2, 450| 1, 450 
. used in undress Burns______ 11} 2,100) 1, 300 
jumpers). Douglas fir (stained | Burns______ 3| 3, 900| 2, 000 
Wool melton, Navy | Scorches____ 3| 3, 900| 2, 000 dark). 
blue, 16 oz (as used | Burns______ 11| 2, 100} 1, 300 || Philippine mahogany-| Chars------ 7| 2,600; 1, 550 
in dress blues). Burns. ----- 9| 2, 300| 1, 400 
Wool serge, Navy Scorches____ 3| 3,900 2,000 | Rubber (synthetic)_--| Burns..---- 8| 2, 450| 1, 450 
blue, 14 oz. Burns______ 9 2, 300) 1, 400 
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cluded in this table. This information will be 
useful in scaling thermal damage effects to bombs 
of different energy releases. Scaling laws for 
accomplishing this will be presented later in this 
chapter. 

Typical products which are easily charred or 
burned are paper, wood, cloth, rubber, paint, and 
asphalt. Dark-colored or dark-painted materials 
absorb a larger proportion of thermal radiation 
and so will char or burn more easily than those 
having a light color. Loosely gathered materials, 
such as piles of paper or rags, thin black draperies 
and curtains, and canvas tarpaulins may be set 
afire by the radiant heat from the explosion. Dry 
vegetation, such as dry grass or stubble, may also 
be ignited. 
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Figure 2—17.—Variation with bomb energy of distances from 
ground zero for specified amounts of thermal energy on an 
average clear day. 


The relationship between thermal effects and 
the energy release of the bomb can be estimated 
from figure 2-17. The curves in this figure are 
for three different values of thermal energy re- 
ceived at given distances on an average clear day: 
3 cal./sq.cm. (causes moderate skin burns, black 
paper burns) ; 9 cal./sq.cm. (causes third degree 
skin burns, white paper burns) ; and 14 cal./sq.cm. 
(khaki cotton cloth burns). 

The actual distances from ground zero for speci- 
fied amounts of thermal energy are summarized 
in table 2-3. 

Although thermal radiation may initiate many 
fires, most of these will be extinguished by the 
air blast wind which arrives seconds later. Most 


of the fires in Japan were not caused by thermal 
radiation, but were secondary fires resulting from 
ruptured gas lines that caught fire, electrical short 
circuits, overturned stoves, and similar causes. 
However, when thermal radiation does start a 
fire in materials which are protected from blast by 
glass or other transparent substances (1. e., in the 
interior of a building or a vehicle), such fires may 
continue to burn. 


TABLE 2-3.—Distances from Ground Zero for Specified 
Amounis of Thermal Energy 


Distance from ground zero in yards 





Bomb energy kilotons TNT 
14 cal./sq. em. | 9 cal./sq. em. | 3 cal./sq. em. 
Cotton cloth | Causes severe | Causes moder- 
burns skin burns ¡ate skin burns 


IU eee 1, 650 2, 150 3, 400 
a0 ets ade 2, 380 2, 850 4, 300 
Ue o AE 2, 750 3, 450 5, 000 
A 3, 500 4, 100 6, 000 


Despite the considerable range and intensity of 
thermal radiation, protection against it is achieved 
easily because the rays travel in straight lines and 
do not penetrate opaque materials. Thus, the in- 
terior of even a wooden structure could provide 
complete protection as far as thermal radiation is 
concerned. Such a structure would, of course, be 
extremely vulnerable to blast effects. . In general, 
any structure which offers protection against blast 
would also protect against the direct effects of 
thermal radiation. The only requirement is that 
personnel keep away from windows or openings 
through which thermal radiation might enter. 
Shelter behind almost any object would be effec- 
tive in avoiding direct exposure to thermal 
radiation. 

3. Initial nuclear radiation—The explosion of 
an atomic bomb is accompanied by the emission of 
nuclear radiation consisting of gamma rays, neu- 
trons, beta particles, and a small proportion of 
alpha particles. The neutrons and some of the 
gamma rays are emitted in the fission process, 
that is, simultaneously with the explosion. The 
remainder of the gamma radiation and the beta 
particles are liberated as the fission products de- 


cay. The alpha particles result from the normal 
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radioactive decay of the fissionable material which 
has not undergone fission. 


Chapter 2—ATOMIC WARFARE 





It is convenient to classify the nuclear radiation 
resulting from an atomic explosion into two 
categories: initial radiation, and residual radia- 
tion. Although the line of demarcation is some- 
what arbitrary, it may be taken as about 1 minute 
after the explosion. This section is concerned only 
with initial nuclear radiation. It will be recalled 
that the immediate nuclear radiation resulting 
from an underwater or underground burst may 
be regarded as negligible because the radiation is 
almost completely absorbed by the water or earth. 

The range of alpha and beta particles is so small 
that they cannot penetrate to the surface of the 
earth in an air burst. It is assumed, therefore, 
that the initial nuclear radiation consists only of 
gamma rays and neutrons produced during the 
first minute after the explosion. Both of these 
forms of nuclear radiation have considerable pen- 
etrating power so that they can reach the earth 
even when liberated at considerable distances 
away. Further, both gamma rays and neutrons 
can produce harmful effects on living organisms. 

The energy of the gamma rays present in the 
instantaneous or initial nuclear radiation is about 
2 percent of the total energy liberated by the 
bomb. However, only a small proportion of this 
energy, perhaps 1 percent, succeeds in penetrating 
any great distance from the bomb. A somewhat 
similar amount is present in the gamma rays emit- 
ted by the fission products in the first minute after 
the explosion. Although this energy is consider- 
ably smaller than that appearing in the form of 
thermal radiation, gamma radiation can cause ap- 
preciable damage to living organisms. 

It has been stated that shielding from thermal 
radiation even at distances relatively close to 
ground zero is simple. This is not true for gam- 
ma rays or neutrons. For example, at a distance 
of 3,000 feet from ground zero of a 20 KT explo- 
sion, the initial nuclear radiation probably would 
prove fatal to 50 percent of the personnel present, 
even if they were protected by 12 inches of con- 
crete. A much lighter shield would protect 
against thermal radiation. Beyond about 7,000 
feet from ground zero of such a detonation, the 
immediate nuclear radiation would be nearly 
harmless even without protective shielding, but 
exposure to thermal radiation at this distance 
could produce serious skin burns. 

Figure 2-18 gives the gamma ray dosage in 
roentgens at various distances from the explosion 
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Figure 2~—18.—Total dosage of initial gamma radiation as a 
function of distance from a nominal explosion. 


of a 20 KT bomb. Distances less than 2,000 feet 
are of no interest because within this range the 
physical and thermal destruction are so serious 1n 
unprotected regions that radiological injury need 
not even be considered. At distances beyond 9,000 
feet, the initial nuclear radiation is generally too 
small to be of serious consequence. 

It is usually accepted that a dose of 450 roent- 
gens of radiation received over the whole body in 
the course of a few minutes represents the median 
lethal dose which could be fatal to about 50 per- 
cent of those persons present. Figure 2-18 shows 
that the median lethal range of gamma radiation 
from the nominal atomic bomb is about 4,200 feet. 
Thus, a large proportion of personnel exposed to 
Initial nuclear radiation within 4,200 feet of 
ground zero of a 20 KT explosion would die from 
radiation sickness. 

The discussion thus far has been concerned with 
the nominal 20 KT atomic bomb. It is probably 
sufficiently accurate to assume that the total gam- 
ma-ray emission is proportional to the number. 
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of fissions and hence to the energy release. The 
dosage in roentgens received at any given dis- 
tance from the explosion is also approximately 
proportional to the quantity, and hence to the 
TNT equivalent. Consequently, for an atomic 
bomb of W kilotons? TNT energy equivalent, the 


ordinates in figure 2-18 should be multiplied by © 


W /20. 

The effects of initial nuclear radiation for high- 
yield nuclear explosions probably is best sum- 
marized by quoting a statement made late in 1954 
by the chairman of the United States Atomic 
Energy Commission. “The immediate nuclear ra- 
diation, 1. e., the neutrons and gamma rays re- 
leased instantaneously with the explosion of a 
large weapon on or near the ground, does not 
present a serious hazard beyond the area where 
heat and blast are of great concern.” In other 
words, the blast and thermal effects of high-yield 
atomic weapons are so great that the destruction 
caused by initial nuclear radiation in those areas 
need not be considered. 

4. Residual radiation —Residual radiation may 
be regarded as that radiation which is emitted 
after 1 minute from the instant of an atomic ex- 
plosion. It arises mainly from the fission prod- 
ucts, to a lesser extent from the uranium or plu- 
tonium which has escaped fission, and sometimes 
from activity induced by neutrons in various 
elements. 

Residual radiation resulting from the detona- 
tion of a thermonuclear device may be expected 
to affect very large areas for a considerable period 
of time. Such radiation may present a serious 
personnel hazard if it reaches inhabited parts of 
the earth in appreciable amounts. The phenom- 
enon responsible for the major part of the re- 
sidual radiation hazard is called fallout. 

The term fallout is used to describe the radio- 
active particles produced by a nuclear explosion 
when they fall back upon the earth from the up- 
per air. Fallout is composed of fission products, 
particles of the bomb itself, substances made 
radioactive by neutrons, and material from the 
surface of the earth carried aloft by the explosion. 
In the case of an air burst where the fireball does 
not come into contact with the earth, the radio- 
active products of the detonation are carried high 
into the atmosphere as very small particles and 
are scattered widely by the winds. The great 
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bulk of this material will undergo radioactive de- 
cay before the particles have fallen to the earth. 
The amount of foreign material involved in an air 
burst is relatively minor and the particles created 
are very small so that in the absence of precipita- 
tion the fallout hazard is negligible beyond the 
blast and thermal damage area. 

However, for a surface detonation in which 
the fireball touches the ground, tons of earth and 
debris are drawn into the rapidly rising fireball. 
These particles are not only made radioactive by 
the burst itself, but also serve as condensation 
surfaces for the vaporized material so that the 
radioactive material attaches itself to particles 
larger than those associated with an air burst. 
This results in coarse, highly radioactive particles 
which tend to fall rapidly while being carried 
along by the wind. 

The cloud of a thermonuclear explosion rises 
rapidly to the highest levels of the atmosphere and 
spreads over hundreds of square miles in the first 
hours. During this time the particles are being 
acted upon by the winds, including those up to 
60,000 or 80,000 feet, which may vary greatly both 
in direction and velocity at different heights. Par- 
ticle size will affect the rate of fall and as the ma- 
terial descends through the rain-cloud-bearing 
levels, the fallout may be slightly accelerated by 
rain or snow. 

For a considerable distance around the point 
of detonation, radioactive particles will be dis- 
tributed upwind, crosswind, and downwind. The 
actual distances to which this close-in contamina- 
tion will extend depends on the yield of the 
weapon and wind characteristics, but may be ex- 
pected to cover at least the area bounded by the 
outer limits of the D zone of blast damage (see 
fig.2-15). This area probably will possess a high 
degree of radioactivity. 

Outside the zone of close-in contamination, 
radioactive fallout can be expected to occur pro- 
gressively in the direction of the effective wind 
over a number of hours and over an area of a 
great many square miles. The radioactive ma- 
terial may or may not be visible, but in any case, it 
can be detected with radiac equipment. Falling 
dust or ash, if visible, probably will be radio- 
active. | 

The mtensity of the radioactivity is very high 
immediately after the burst but decays rapidly 
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Therefore, since not much time will have elapsed, 
the particles reaching the ground near the burst 
will be very highly radioactive, while those which 
are carried a long distance will have lost much of 
their radioactivity before they alight. 

Although the areas seriously affected by heat 
and blast of thermonuclear weapons are large, 
they are small when compared to the area of 
residual radiation hazard produced by fallout. 
Because of many uncertainties, especially wind 
direction and velocity at different heights, it is 
impossible to apply a standard fallout to all deto- 
nations. The intensity of radioactive contamina- 
tion and the size of the fallout area will depend 
on the yield of the bomb, the height at which it 
is detonated, and the condition of the weather. 

The location of the fallout area in relation to 
ground zero as well as its width and length will 
be determined by the resultant direction and 
velocity of the winds at various heights. For 
atomic bombs, the fallout pattern becomes an 
elongated cigar-shaped area extending downwind 
from the point of burst. 

The thermonuclear device detonated at the 
Pacific Proving Grounds in March 1954 (Opera- 
tion Castle) contaminated a cigar-shaped area ex- 
tending approximately 220 statute miles down- 
wind and varying in width up to 40 miles. In 
addition, there was a contaminated area upwind 
and crosswind extending possibly 20 miles from 
the point of detonation. 

Data from this test explosion permits estimates 
of casualties which would have been suffered 
within this contaminated area if it had been popu- 
lated. These estimates assume that the people in 
the area would receive the maximum exposure be- 
cause (1) they would ignore even the most ele- 
mentary precautions; and (2) they would not take 
shelter but would remain out-of-doors completely 
exposed for about 36 hours. Since it is unlikely 
that these assumptions will prevail, the estimates 
which follow must be regarded as extreme because 
they envisage the worst possible conditions. 

Following the explosion in March 1954, it was 
estimated that there was sufficient radioactivity 
in a downwind belt about 140 miles in length and 
of varying width up to 20 miles to have seriously 
threatened the lives of nearly all persons in the 
area (see fig. 2-19). Inside Bikini Atoll, some 
10 miles downwind from the explosion, it was 
estimated that the radiation dosage was about 


5,000 roentgens for the first 36 hour period after 
the fallout. Outside Bikini Atoll, the highest ra- 
diation measurement indicated a dosage of 2,300 
roentgens for the same period. This was in the 
northwestern part of the Rongelap Atoll, which 
is about 100 miles from ground zero. Additional 
measurements in Rongelap Atoll indicated dosages 
for the first 36 hour period of 2,000 roentgens at 
110 miles and 1,000 roentgens at 125 miles. 

Some distance farther from the point of deto- 
nation, at about 160 miles downwind and along 
the axis of the ellipse, the amount of radioactivity 
would have seriously threatened the lives of about 
one-half the persons in the area. It is estimated 
that the radiation dosage at that point was about 
500 roentgens for the first 36 hours. The fallout 
at this point was observed in the form of fine 
particles which looked like snow. Fallout began 
here about 8 hours after the detonation and con- 
tinued for several hours. 

Near the outer edge of the cigar-shaped area, 
or approximately 190 miles downwind, it was esti- 
mated that the level of radioactivity would have 
been sufficient to have seriously threatened the 
lives of 5 to 10 percent of any persons who might 
have remained exposed out-of-doors for the first 
36 hours. In this area the radiation dosage is 
estimated at about 300 roentgens for the first 36 
hour period. 

Thus, about 7,000 square miles of territory 
downwind from the point of burst was so con- 
taminated that survival might have depended 
upon prompt evacuation of the area or upon tak- 
ing shelter and other protective measures. At a 
distance of 220 miles or more downwind, it is un- 
likely that any deaths would have occurred from 
radioactivity even if persons there had remained 
exposed up to 48 hours and had taken no safety 
measures. 

The estimates cited above do not apply uni- 
formly throughout the contaminated area inas- 


much as the intensity of radioactivity within a 
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region of heavy fallout will vary from point to 
point because of such factors as air currents, rain, 
snow, and other atmospheric conditions. For this 
reason and because most persons, if given suf- 
ficient warning, probably would evacuate the area 
or take shelter and other precautionary measures, 
the actual percentage of deaths could reasonably 
be presumed to be considerably smaller than these 
extreme estimates. 
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Chapter 2—ATOMIC WARFARE 


SCALING LAWS 


Since the atomic bombs dropped on Japan were 
equivalent to 20,000 tons of TNT energy, they 
are referred to as 20 kiloton (20 KT) or nominal 
atomic bombs. The blast, thermal, and radiation 
effects of these bombs are known from study and 
observation of the damaged areas and afflicted 
victims. Since that time, however, the United 
States and other world powers have developed 
large fission bombs many times more powerful 
than the first atomic bombs. In addition, thermo- 
nuclear or fission bombs have been developed 
which are in the ranges of millions of tons of 
TNT equivalent. The effects of detonations for 
weapons other than the nominal or 20 KT bomb 
can be calculated by means of simple rules called 
scaling laws. Although these laws are only of 
an approximate nature, they do provide a rough 
means of comparing the effects of bombs with 
different energy releases. 

Atomic detonations produce blast, thermal, and 
radiation effects. Scaling laws as applied to each 
of these effects are discussed briefly in the follow- 
ing paragraphs. 

1. Blast effects—In the case of blast effects, 
the scaling law states that the distance from an 
explosion at which any specified overpressure is 
reached is proportional to the cube root of the 
energy release. Simplified for practical use, this 
law states that the distance at which a given pres- 
sure may be found for 2 bombs is directly pro- 
portional to the cube root of their TNT equival- 





ents. This may be expressed in the following 
formula: 

d (Wo 

d, NW, 


d= distance from the explosion 
W=TNT equivalent in kilotons 


The use of this formula is illustrated in the 
following example: For a 20 KT air burst, the 
limit of severe damage occurs in a region of 7.0 
psi (overpressure) at a distance of about 1.0 mile 
from ground zero. What is the approximate 
limit of severe damage for a 40 KT air burst? 
The answer to this question can be found by sub- 
stituting in the above formula and solving for d.. 
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(c) d,=1.0 \2= 1.3 miles 


Thus, for a 40 KT bomb, an overpressure of 
7.0 psi will be found at a distance of 1.3 miles 
from ground zero. This distance represents the 
approximate limit of severe damage. It can be 
seen from this example that the limit of severe 
damage for a 40 KT bomb is not twice as great as 
for a 20 KT bomb. To double the limit of severe 
damage, the amount of explosive would have to 
be increased 8 times. 

With regard to overall damage and casualties, 
it is the area affected by the burst which is import- 
ant. Because area is proportional to the square 
of the radius, the effective area of blast damage is 
proportional to the two-thirds power of the energy 


2/3 
release. Thus, A equals( 37+) where A equals 


the effective blast damage area. For example, if 
the effective area for a 20 KT bomb is 4 square 
miles, the effective area for a 40 KT bomb would 


2/3 
be 4 (5) or 6.4 square miles. Doubling the 


energy release of the bomb thus increases the area 
of destruction by about 60 percent, while tripling 
the energy would increase it by just over 100 
percent. 

2. Thermal effects——It is reasonable to assume 
that the fraction of energy liberated as thermal 
radiation in an atomic explosion will be approxi- 
mately the same for bombs of all energies. There- 
fore, the amount of thermal energy reaching a 
point at a given distance from the explosion will 
be directly proportional to the total energy re- 
lease of the bomb. This is the scaling law for 
thermal radiation. Simply stated, the law says 
that at a given distance from a bomb, the thermal 
energy is proportional to the bomb size. This is 
expressed in the following formula: 


Thermal energy at distance d for W, _ W, 
Thermal energy at distance d for W? W, 





The use of this formula is demonstrated in the 
following example: If at 414 calories per square 
centimeter, a moderate skin burn occurs at 3,000 
yards from ground zero of a 20 KT bomb, what 
will be the degree of burn at the same distance for 
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a40 KT bomb? Substitution in the formula pro- 
vides the following: 


40\ _ 
4.5 20) =9.0 cal. /sq. cm. 


This means that the thermal energy received at a 
distance of 3,000 yards from a 40 KT bomb would 
be 9 cal./sq. cm. or enough for a third degree skin 
burn. 

3. Radiation effects.—It is assumed that the 
energy of the immediate nuclear radiation in- 
creases roughly in proportion to the total energy 
release of the atomic bomb. Based on this as- 
sumption, the scaling law for nuclear radiation 
states that the total radiation dosage received at 
a given point will be approximately proportional 
to the energy release. This is illustrated in the 
formula which follows: 

Dosage at distance d for W, bomb VW, 
Dosage at distance d for W, bomb W, 
For example, the gamma ray dosage for a 20 KT 
bomb at 3,000 feet is 900 roentgens. As shown 
below, the dosage for a 40 KT bomb would be 





1,800 roentgens. 
900 20 _ 
or a 1,800 roentgens 


PERSONNEL INJURIES 


It is obvious that the number and kind of per- 
sonnel injuries following an atomic detonation 
will be related not only to the size of the bomb, 
but also to certain other factors, such as the den- 
sity of population, the type of building con- 
struction, the nature of the terrain, and general 
atmospheric conditions. In addition, the type of 
atomic burst is also an important consideration. 

For example, in the case of a high air burst, 
more casualties probably will be due to thermal 
and blast effects than to either immediate or resid- 
ual radiation. On the other hand, a surface deto- 
nation may produce proportionately fewer casual- 
ties from blast or thermal effects, but the potential 
casualty rate from nuclear radiation, particularly 
from the fallout, will be considerably greater. In 
the case of a shallow underwater burst, the casual- 
ties from blast probably would be fewer than 
from contamination by the base surge and the 
fallout. 

For convenience in presentation, the injurious 
effects on personnel resulting from an atomic 
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detonation may be divided into the following 
types: blast injuries, burns, and nuclear radiation 
injuries. However, the areas in which these types 
of injuries occur will overlap. Hence, it will be 
relatively uncommon to find a victim suffering 
from only one type of injury. More frequently 
two or more kinds of injury will be combined to 
produce additional complications. 

1. Blast injuries.—As has been stated previ- 
ously, the general effects of blast with nuclear 
weapons differ quantitatively, but not qualita- 
tively, from those found with high explosives. 
Therefore, blast injuries to personnel following 
an atomic detonation may be expected to be some- 
what similar to those caused by conventional 
bombs. For convenience in presentation, blast 
injuries are considered under the following head- 
ings: direct injuries, and indirect injuries. 

(a) Direct blast injuries.—These result from 
the positive pressure phase of the shock wave act- 
ing on the body to cause injury of the lungs, 
stomach, intestines, eardrums, and internal hem- 
orrhage. A shock wave characteristically has a 
very sharply rising front with a prolonged posi- 
tive pressure phase, followed by an even longer 
negative phase (see fig. 1-15, ch. 1). The time 
characteristics of a typical shock wave follow 
the scaling laws previously discussed. Thus, 
with small explosions, such as those of a few tons 
of TNT, the wave form is sharp and of short 
duration, while with megaton detonations, the 
blast pressure may be exerted for several seconds. 

Upon exposure to very high overpressure, per- 
sonnel will be killed immediately or within a 
few minutes. However, the body may tolerate 
surprisingly high-peak pressures without fatal in- 
jury provided the attendant accelerations are pre- 
vented or minimized. Although overpressures of 
5 pounds per square inch occasionally may cause 
eardrum rupture, overpressures several times 
greater may not, in some cases, cause serious in- 
jury. The degree of injury from the direct ac- 
tion of blast appears to be dependent upon both 
the peak pressure and the duration of the pres- 
sure wave. 

Countless direct blast injuries occurred in 
World War II after large-scale air raids with 
conventional high explosives. However, the di- 
rect blast effect at Hiroshima and Nagasaki was 
not a significant primary cause of fatality be- 
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cause personnel close enough to the explosion to 
suffer injury in this manner either were burned 
or crushed to death. 

(b) Indirect blast injuries.—Such injuries 
as these result from the indirect or secondary ef- 
fects of the blast, that is, from flying objects, col- 
lapsing buildings, and falling debris. These ef- 
fects merit serious consideration because peak 
overpressures of 3 pounds per square inch will 
severely damage ordinary residential construc- 
tion, and such overpressures, following a thermo- 
nuclear explosion, are to be found over a broad 
area. 

Overpressures are accompanied by momentary 
winds of high velocity. For an overpressure of 
5 pounds per square inch, such winds may reach 
a velocity of up to 170 miles an hour. Thus, in- 
dividuals not restrained may be thrown violently 
for considerable distances and loose objects may 
be accelerated to become missiles capable of caus- 
ing very serious injury. In general, flying mis- 
siles are more hazardous than is the blast peak 
pressure alone. 

Secondary fires are another great cause of per- 
sonnel injuries due indirectly to the blast effect. 
These fires result from overturned stoves and 
lamps, electrical short circuits, and ruptured gas 
mains. In such cases, death or injury may result 
from suffocation, from burning, or from entrap- 
ment or crushing by fire debris. Destruction of 
supporting members by fire may tumble masonry 
and other materials upon personnel in buildings 
or shelters. Where mass fires have occurred, suf- 
focation or carbon monoxide poisoning has been 
an important source of casualties, especially 
among personnel who otherwise were well 
protected. 

In Japan, the nature of indirect injuries from 
blast varied from minor scratches, bruises, and 
contusions to complete crushings, severe fractures, 
- and serious lacerations with hemorrhage. Lacera- 
tions were received up to 10,600 feet from ground 
zero in Hiroshima and out to 12,200 feet in Naga- 
saki. Shock, both psychological and that due to 
bodily injury, was a serious complication in 
many cases. 

It is exceedingly difficult to predict with any 
degree of accuracy the percentage of anticipated 
casualties following an atomic detonation. Any 
estimate will be affected by a variety of factors 
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some of which have been mentioned previously. 
Despite these uncertainties, however, it has been 
estimated that in an atomic attack without warn- 
ing, approximately 90 percent of the personnel 
in Zone A would die; 50 percent in Zone B; 15 
percent in Zone C; and 2 percent in Zone D. See 
figure 2-15 for a graphic representation of these 
zones of destruction. 

Medical personnel of the Atomic Energy Com- 
mission recently advanced the opinion that the 
problem of blast injury is closely related to the 
blast damage of structures and will, therefore, be 
more or less coextensive with the area of light to 
moderate damage in buildings (see fig. 2-15). 
Material, such as glass, which may be easily frag- 
mented and readily accelerated to hich velocities, 
is expected to be a great source of injury from 
blast. 

2. Burns.—Following an atomic explosion the 
burns suffered by exposed personnel will range 
from mild sunburn to serious third-degree burns. 
The burning is due to energy in the infrared and 
visible portions of the spectrum with no signifi- 
cant contribution from the ultraviolet. About 
one-half of the thermal injury is caused by the 
infrared rays, the remainder being attributable to 
radiation in the visible range. Skin burns pro- 
duced by an atomic detonation do not differ from 
those due to any high-intensity heat of short du- 
ration. As far as the burn itself is concerned, the 
treatment presents the same problems as does sim- 
ilar injury from other heat sources. 

Burns generally are classified according to their 
severity in terms of the degree or depth of the 
injury. The amounts of heat energy required to 
produce various depths of skin burn are as 
follows: 





Degree of Cal./ ` Characterized by 

ur sq. cm. 

First____| 2-3 | Redness of skin. Healing will occur 
without treatment. No scar forma- 
tion. Example: mild sunburn. 

Second. .| 3-4 | Deeper and more severe burn. Blisters 
present. Slower healing, but will 
eventually heal without leaving scars. 
Example: severe sunburn with blis- 
ters. 

Third___| 8-10 | Injury extends through the skin to 


deeper tissues. Heals very slowly 
and may leave scars. Example: 
contact of bare skin with hot stove. 
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The distances in miles at which certain total 
thermal energies are delivered for atomic weap- 
ons of various yields under certain conditions of 

visibility are given in table 2-4. This informa- 
tion coupled with that previously given for the 
thermal energy required to produce varying de- 
grees of burns will permit approximations to be 
made of anticipated skin burns at given distances 
from ground zero for atomic bombs ranging in 
size from 20 kilotons to 10 megatons. 

The depth of burn is not the only factor in de- 
termining its severity. The extent of the area of 
the skin which has been affected is also impor- 
tant. Thus, a first degree burn involving the en- 
tire body may be much more serious than a third 
degree burn at one spot. The larger the area 
burned, the more likely is the appearance of symp- 
toms affecting the entire body. 


TABLE 2-4.—Distances in miles at which certain total 
thermal energies are delivered relative to yield and visibil- 
aty 


Visibility 4 miles Visibility 35-40 miles 


Energy release PR eae 5 eee eee 
3 cal/em 2 | 10 cal/em 2? | 3 cal/cm 2 | 10 cal/em 2 








20 kilotons________ 1.3 0. 8 2. 2 1.3 
100 kilotons_______ 2. 2 15 4.3 2.8 
1 megaton.----.--- 3. 5 2. 7 10. 0 6. 8 
10 megatons______ 4.8 4.0 17.0 13.0 


As with mechanical injuries, shock is commonly 
associated with extensive burns. In many in- 
stances the occurrence and treatment of shock 
are important in determining whether or not the 
injured person will recover. Burns are also sub- 
ject to infection which may lead to serious con- 
sequences. For example, healing may be delayed 
or prevented and may be accompanied by ex- 
cessive scar-tissue formation. Also, the general 
effect of the burn on the body may be aggravated 
by infection. A late and serious complication of 
extensive burns is anemia. 

It is convenient to divide burns caused by an 
atomic explosion into 2 classes: (1) primary or 
flash burns; and (2) secondary or flame burns. 
As in the case of blast injuries, the terms primary 
and secondary refer to the manner in which the 
burns are sustained. Those in the first class are 
a direct result of thermal radiation from the ex- 
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plosion, while those in the second group arise 
indirectly from fires caused by the explosion. 
Insofar as bodily effects and treatment are con- 
cerned, primary and secondary burns not only 
appear to be similar, but also are similar to burns 
produced in other ways. 

Both primary and secondary skin burns were 
observed in Japan. It is believed that these types 
of burns were responsible for more than 50 per- 
cent of all fatalities and at least 75 percent of all 
casualties suffered at both Hiroshima and Naga- 
saki. One-half of the Japanese deaths caused by 
burns occurred within the first week and three- 
fourths occurred within 2 weeks. 

(a) Primary burns.—It will be recalled that 
about one-third of the energy of fission appears 
as thermal radiation or radiant heat. Most of 
this energy is emitted during the first second after 
the explosion of a nominal bomb. The high tem- 
peratures produced on the skin by this radiation 
result in burns to exposed personnel. Such burns 
are called primary or flash burns because they are 
the direct result of the flash of thermal radiation 
from the ball of fire. 

Since radiation travels in straight lines, it pro- 
duces burns only on the surface facing the ex- 
plosion. For this reason, primary burns are 
sometimes called profile burns. A striking illus- 
tration of this phenomenon concerns a Japanese 
who was writing in front of a window at the 
time of the atomic explosion. His hands were 
seriously burned. However, his face and neck 
suffered only slight burns because the angle of 
entry of the radiation placed them in partial 
shadow. Thus, a person in the shadow of a build- 
ing probably would escape flash burns. If stand- 
ing behind a pole or tree, those portions of his 
body directly shielded from the point of burst 
would not be burned. Likewise, his hands would 
not be affected if shielded by his body. 

In Japan the most severe flash burns were noted 
within a half mile radius from ground zero di- 
minishing to negligible effects at a two and one- 
half mile radius. Burns were modified by shield- 
ing, shading of structures, and the angle of inci- 
dence. At distances greater than three-quarters 
of a mile, clothing served as adequate protection 
in many cases. It has been estimated that 20 to 
30 percent of the deaths at Hiroshima and Naga- 
saki were due to primary burns, as distinct from 
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those who suffered secondary burns. Primary 
burns were recorded at a distance of 7,500 feet 
from ground zero at Hiroshima and as far as 
13,000 feet at Nagasaki. As might be expected, 
the incidence of these burns was inversely related 
to the distance from the explosion. 

Another form of flash burn observed in Japan 
was caused by dark-colored clothing becoming 
hot and burning the skin with which it was in 
contact. Such burns were called contact burns. 
A typical contact burn is illustrated in figure 
2-20. Where burns of this nature occurred 
through clothing, they usually involved regions 
where the clothing was drawn tightly over the 
skin, for example, at elbows and shoulders, while 
areas where the clothing fitted loosely were un- 
harmed. The color of clothing also influenced 
the severity of flash burns. Since white or light- 
colored clothing reflect thermal radiation, gen- 
erally it afforded better protection than dark 
clothing. It was not unusual in Japan to find 
burns through black clothing, but not through 
white material worn by the same individual. 

(b) Secondary burns.—The characteristics 
of burn injuries described earlier apply to all 
burns, no matter how they are caused. Except 
for the large number of persons affected, second- 
ary or flame burns following an atomic explosion 
are no different from those associated with fires 
in general. Since such burns, caused by contact 
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Figure 2—20.—The dark portion of the kimona pattern is burned 
into the patient’s skin. 


with fire, flame, hot water, hot metal, and the like, 
are fairly common, further comment is unnecessary 
here. 

The range of secondary burn injuries will cor- 
respond approximately to the distance to which 
fires have spread. In a built-up area this will be 
about the same as for the area of physical de- 
struction. Many of the casualties from the 
atomic bomb explosions in Japan were caused 
by secondary burns. Hundreds of persons who 
might otherwise have survived their injuries were 
trapped and burned in buildings collapsed by the 
blast. 

3. Nuclear radiation injuries.—It is not within 
the province of this text to present in any detail 
the pathology of radiation injury. The Bureau 
of Medicine and Surgery has primary responsi- 
bility with respect to the effects of nuclear radia- 
tion on personnel. This section on radiation in- 
juries is offered merely to provide background 
information which may be of general interest to 
the CEC officer concerned with passive defense 
and its related problems. 

The effects of nuclear radiation represent the 
only novel type of personnel injury accompany- 
ing an atomic explosion. It has been estimated 
that about 6 percent of the energy from an ex- 
ploding atomic bomb is delivered in the form 
of immediate nuclear radiation while about 11 
percent of the total energy is released as nuclear 
radiation over a long period of time by fission 


products and induced radioactivity. The extent 


and number of radiation casualties following an 
atomic explosion may be considerable, particularly 
since the advent of the thermonuclear weapon 
with its vast downwind area of radioactive fallout. 

In considering the effects of nuclear radiation, 
it is convenient to distinguish between the ways 
in which radiation reaches the body. External 
radiation is that radiation which affects the body 
from outside while internal radiation is the result 
of radioactive material being ingested into the 
body. With respect to the immediate region of 
the atomic explosion and to the areas of close-in 
radioactive fallout in the case of surface or near 
surface detonations, the external radiation hazard 
is overwhelmingly the more important one. In 
other words, the ingestion of radioactive bomb 
products is relatively trivial in comparison with 
the external hazard. 
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(a) External radiation effects.—Although 
alpha particles, beta particles, and neutrons may 
present some radiation hazard, it is the gamma 
rays from the immediate nuclear radiation and 
from radioactive fallout which constitute the main 
hazard of external radiation. 

Gamma rays are given off in tremendous quan- 
tities upon detonation of an atomic bomb. For ex- 
ample, many thousand roentgens may be delivered 
out to several thousand feet during the first few 
seconds following the detonation of a high-yield 
atomic bomb. Since these rays can penetrate con- 
siderable thicknesses of concrete, steel, and other 
materials, it is obvious that many persons may be- 
come casualties from this effect alone, even though 
they were protected from the other effects of the 
explosion. Also, noncasualty doses of radiation 
may weaken bodily resistance to injury from other 
effects of the enemy attack. 

In addition to casualties from the immediate 
nuclear radiation, many casualties may occur from 
residual radiation caused by radioactive fallout. 
The principal effect of such radiation is due to the 
gamma rays given off. when fallout is deposited 
on exposed surfaces, such as roof and ground 
areas. Personnel need not touch or inhale radio- 
active fallout to be affected. The gamma. rays 
given off by contaminated surfaces can cause radi- 
ation injuries to personnel considerable distance 
away or even inside buildings. Other residual 
radiations, such as beta and alpha particles, have 
lower powers of penetration and so must touch 


the skin or be ingested to cause injury. Gamma / 


rays from fallout particles act essentially the 
same as gamma rays caused by immediate nu- 
clear radiation. In the former case, however, the 
hazard lasts for a long time in the fallout area, 
gradually decreasing because of radioactive decay. 

The amount of gamma radiation received by an 
individual is called a dose and is expressed in 
units called roentgens. If the dose of nuclear 
radiation is confined to certain parts of the body, 
the effects are called radiation injuries. How- 
ever, if large portions or the whole body is ex- 
posed, then the term radzation sickness is used be- 
cause the effects do not then remain localized but 
lead to systemic disease or illness. 

Further, if an overdose is received in a rela- 
tively short period of time, that is, an hour or less, 


it is known as an acute exposure. On the other 
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hand, if the dose extends over a considerable 
period of time, i. e., several days, weeks, or 
months, it is termed a chronic exposure. To re- 
peat, an acute exposure is a large dose received in 
a short time while a chronic exposure is continued 
exposure to a smaller dose. Acute exposures are 
due to the immediate nuclear radiation emitted 
from the ball of fire at the time of the explosion. 
Chronic exposures result from the residual radia- 
tion caused by contaminated fallout. 

The effects of radiation on personnel depend 
not only on the dose received, but also on the rate 
of absorption (acute or chronic) and on the area 
of the body exposed. Table 2-5 presents the 
estimated medical effects of whole body gamma 
radiation dosages, expressed in percentages of 
personnel exposed. Percentages are used in this 
table because individuals differ in their resistance 
to radiation somewhat as they differ in their re- 
sistance to disease. 

Note in table 2-5 that the mid-lethal dose 1s 450 
roentgens. If this amount of radiation were re- 
ceived in 1 day, all exposed personnel would be- 
come sick and about one-half of these would die. 
But, if this same dose were spread over a period of 
3 or more months, only 5 to 10 percent of the ex- 
posed personnel would become sick and none of 
these would die. The explanation for this ap- 
parent phenomenon is simply that in the latter 
case the longer exposure period provides a chance 
for the damaged body tissues to recover. In each 
case, however, some late effects, such as leukemia 
or anemia, might occur. 

The symptoms of radiation sickness for various 
doses accumulated in an hour or less are given in 
table 2-6. The bodily systems fundamentally af- 
fected are the central nervous system, the blood- 
forming organs and tissues, and the gastrointes- 
tina] tract. The time of onset of symptoms may 
vary from a few minutes for extremely high 
doses delivered very rapidly to several weeks for 
smaller doses delivered more slowly. Exposure 
of essentially the whole body to radiation would 
result in the symptoms described in the table. 

If part of the body is adequately protected, a 
given dosage usually has a less serious effect. 
It is not only the area of the body, but also the 
particular area or organs exposed that is sig- 
nificant. The reason for this is that some parts 
of the body are much less sensitive to nuclear 
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TABLE 2-—5.— Estimated medical effects of radiation doses expressed as percentages of working force affected 1 


Early effects for periods of time over which total dose is received 





Total dose (r) Late effects 
1 day 3 days 1 week 1 month 3 months 

0 to 75________- SG A A ia eee 0% sick_____- None. 
100_____.. 2% sick ?____- OT BNC AA AAA, et ee ee s si 0% sick_____- Do. 
126 nut eee 15% sick. ...- 2% sick- 0% sick. 1. 0% sick___ Do. 
150______._ 25% sick 2.___ 10% sick____-_ 2% sick_____- 0% sick_____- 0% sick_____- Do. 
200___________- 50% sick ?____| 25% sick- 15% sick____- 2% sick____-_- 0% sick____ Some late effects 
300__________-- 100% sick 2___| 60% sick____-_ 40% sick____- 15% sick____- 0% sick_____- Do. 

20% die 2_____ NAAA AP AA AAA SS 
E 100% sick 2___| 100% sick____| 90% sick... _ ` 50% sick- 0-5% sick... _ Do. 

50% die 2_____ 25% die__.--- A. Lu Lu loew eee sate 
O00 ui aaa 100% sick 2___| 100% sick____| 100% sick___.| 80% sick... .- 5-10% sick. . - Do. 

95+ % die 2___| 90% die_____- 40% die_____- 10% die___ loo 0020. 


1 This table applies to healthy, young adults under usual working conditions. 
The percentage of fatalities will be decreased with adequate medical treatm ent. 


The percentage figures are based on an inte 


retation of the best current available evidence and may be changed as more information is accumulated. 


2 Based on NAVMED P-1330, Army pamphlet No. 8-11, and Air Force Manual AFM 160-11 


radiation than others. For example, a large dose 
received on the arms or legs might produce only 
local effects, while the same dose on the abdomen 
might prove fatal. If the entire body is exposed 
to radiation in a relatively short period of time, 
a dose of 650 roentgens will prove lethal in most 
cases. (See table 2-5.) 

(b) Internal radiation effects—As ak 
ously stated, within the region of the detonation 
and the associated early fallout in the case of sur- 
face bursts, the evidence has been overwhelming 
that the hazard from inhaled or ingested radio- 
active material is inconsequential compared to the 


external gamma dose to the whole body and the 
beta-gamma dose to the skin. 

It is not to be denied, however, that radioactive 
substances can gain entry into the body through 
the mouth and the digestive system, through the 
lungs as a result of inhaling contaminated dust 
particles, or through cuts and wounds. Tiny 
amounts of certain radioactive materials, when 
fixed in the body, can cause considerable harm. 
The effects of internal radiation usually do not 
become apparent for some time, perhaps years. 
Eventually, however, anemia, secondary infec- 
tions, and, in some cases, cancer may result. 


TABLE 2-6.—Symptoms of radiation sickness for various doses accumulated in an hour or less 


Time after exposure 


— a ae 


More than 600 roentgens (lethal exposure) 











Less than 1 day______- Nausea and vomiting within 
1-3 hours. 

Nausea, vomiting, diarrhea, 
gastro-intestinal bleeding, 
fever. 

Rapid emaciation, death (prob- 
ably 100 percent). 


First week__________- 


Second week________- 


Third week 


Fourth week_ LL LLL. 


450 roentgens (mid-lethal exposure) 


AA, DARA we ee | — ee 


Nausea and vomiting after 


100 to 150 roentgens 


— — ee 








w 


Variable, depending on indi- 


2-4 hours. vidual variability.! 
No definite symptoms. --- ---- Do. 
Beginning of loss of hair------ Do. 
Loss of appetite; fever; in- Do. 
flammation of throat. 
Pallor, hemorrhaging of mu- Do. 


cous membranes, diarrhea 
(for 50 percent, emaciation 
and death; for 50 percent, 
gradual recovery”. 


1 The symptoms and signs given in column 3 may appear, varying in severity and time of appearance with the dose and individual sensitivity except 


for emaciation and death. 
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The principal hazard of internal radiation is 
by inhaling or by ingesting radioactive materials 
from the fallout. The hazards from two potenti- 
ally dangerous radioactive products, radiostron- 
tium and radioiodine, are discussed briefly in the 
following paragraphs. 

From a biological standpoint, one of the most 
important radioactive substances found in fallout 
is strontium-90 which has an average lifetime 
of nearly 30 years. Radiostrontium has a chemi- 
cal similarity to calcium and, therefore, when 
taken into the body, has a tendency to collect in 
the bones. Radiostrontium can enter the body 
either by inhaling or by swallowing. Normally, 
the amount inhaled would be small compared with 
the amount one might swallow. Fallout ma- 
terials deposited directly on edible parts of plants 
may be eaten along with the plants. Of course, 
washing the plants before they are eaten would 
remove most of this radioactive material. Rain- 
fall carrying the radiostrontium down to earth 
may deposit it in the soil where it can be taken 
up, in part, by plants and incorporated into plant 
tissues, later to be eaten by humans or by grazing 
animals which, in turn, provide food for humans. 

However, since the start of nuclear tests, care- 
ful measurements have been made of the distribu- 
tion of radiostrontium over the earth’s surface, 
in the soils, in plants and animal tissues, in the 
oceans, in rain, in the atmosphere, and in all 
forms in which it might be expected to occur. The 
results of this study are reassuring. The amount 
of radiostrontium now present in the soil as a re- 
sult of all nuclear explosions to date would have 
to be increased many thousand times before any 
effect on humans would be noticeable. 

Among the shorter-lived fission products in- 
volved in the study of internal radiation, the most 
biologically important is radioiodine-131 with an 
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average life of only 11.5 days. Even though 
this product may be widely spread after a nuclear 
explosion, the possibility of serious hazard is 
limited by its relatively short life. Like the non- 
radioactive form of the element, it concentrates 
in the thyroid gland and, in excessive quantity, 
conceivably could damage the thyroid cells. 

Scientists of the Atomic Energy Commission 
have estimated that the average exposure of peo- 
ple in the United States from radioiodine in the 
fallout from the entire series of tests in the spring 
of 1954 was only a few percent of the annual 
dose that can be received year after year without 
noticeable effects. 

These two isotopes, radiostrontium and radio- 
lodine, constitute the principal internal hazards 
from the radioactivities produced by the detona- 
tions of atomic weapons, both fission and ther- 
monuclear. The Atomic Energy Commission has 
been engaged for three years in a broad study of 
the radioactive forms of these isotopes and con- 
ducts year-round monitoring of these radioactivi- 
ties in many locations. Any accumulation of 
these materials can be detected with very sensitive 
instruments so that ample warning of potential 
hazard could be given long before any actual 
danger occurred from test detonations. The 
amounts of radiostrontium and radioiodine which 
have fallen outside the areas near the test sites as 
a result of all atomic tests up to now are insignifi- 
cant compared to concentrations that would be 
considered hazardous to health. 


DEFENSIVE MEASURES 


Certain other aspects of atomic warfare defense, 
such as personnel protective measures, detection 
devices, and radiological recovery, are not dis- 
cussed here. These and other related topics are 
given detailed treatment in subsequent chapters. 


Chapter 3 


BIOLOGICAL WARFARE 


Biological warfare is the deliberate use of liv- 
ing agents, such as bacteria, viruses, and other 
pathogenic micro-organisms and their toxins, in 
order to cause disease or death of personnel, 
animals, or plants. The term biological is pre- 
ferred to bacteriological because it includes not 
only the use of germs, but also includes the use 
of insects and other destructive pests as vectors or 
carriers. Primarily, biological warfare is directed 
against people, but it may be used against animals 
and plants. It acts on living matter only and does 
no structural damage to inanimate objects. 

The objectives of biological warfare are: 

1. To infect large numbers of personnel, result- 

ing in either their incapacitation or death. 

2. To destroy food sources, including livestock 

and agricultural products. 

3. To reduce the desire to wage war by lowering 

national morale. 

Large-scale biological attacks by an enemy are 
as yet an untried weapon, but the destructive power 
of disease organisms is well established. Some of 
the diseases caused by micro-organisms are bu- 
bonic plague, typhus, cholera, smallpox, malaria, 
typhoid fever, and influenza. Medical records re- 
veal many instances of widespread pestilence, de- 
struction, and death caused by living organisms. 
In Europe in 1348-49 the “Black Death” (bu- 
bonic plague) is believed to have killed some 25 
million people, or about one-fourth of the entire 
population. The plague that swept London in the 
seventeenth century took nearly 70,000 lives. The 
more than 20 million lives lost in the great in- 
fluenza epidemic of 1918-19 far exceeded the death 
toll of World War I. In Mexico, during 1946, 
over one-third of that nation’s cattle were infected 
with foot-and-mouth disease. Although 500,000 


55 


cattle were sacrificed in mass slaughter, and other 
thousands were inoculated, the disease remained 
unchecked for some time and is still a dormant 
threat. The plague is still destructive of human 
life in India, and it is reported that this disease 
claims thousands of lives each year. 

Likewise, military history shows that even with 
no help from man, germs have played a part in 
every major campaign. Plague cut down the Cru- 
saders at the gates of Jerusalem, typhus riddled 
the Moors, and dysentery thinned the ranks of 
Napoleon’s Grand Army as it moved toward Mos- 
cow. During the Boer War typhoid fever laid 
low more men than did bullets. During World 
War I, some use of biological agents against cav- 
alry animals was reported. It is said that secret 
agents working in the United States infected live- 
stock with a disease called glanders, as the animals 
were being prepared for shipment to our allies. 
In the early days of World War II malaria struck 
hard at our forces in the South Pacific. About 
this same time reports were received that infec- 
tious materials were being used in certain areas of 
China. 

Although unconfirmed uses of biological agents 
have been made from time to time, their use by 
an enemy has not been attempted on a large scale. 
Despite this, however, the threat of a biological 
attack is an ever present one. History has taught 
that an enemy will employ any novel weapon 
which he believes his intended victim is unpre- 
pared to meet. This was the case when chemical 
warfare was first used in 1915. Conversely, an 
enemy may hesitate to use such a weapon, how- 
ever effective it may be, if he suspects that his ad- 
versary can protect himself adequately or can 
retaliate with the same weapon. 
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Although there are numerous pathogens suit- 
able for use in biological warfare, present mili- 
tary requirements would limit the use of many of 
them. In all, there are probably no more than 20 
species of pathogenic micro-organisms that need 
be given close attention. Most pathogens are ex- 
tremely sensitive to changes in environment. 
Many of them are unable to survive for an ex- 
tended period of time after they have been re- 
moved from their normal surroundings. Then, 
too, disease outbreaks resulting from a biological 
attack probably would be similar to epidemics 
resulting from natural causes. More recently, 
such disease outbreaks have been well controlled 
by preventive medicine programs, public health 
procedures, and health sanitation practices. 

The fact that very little is known of the po- 
tential tactical or strategical value of biological 
warfare should not, however, lead to an under- 
estimation of its possibilities of employment by 
an enemy. It is possible that new and effective 
methods of production and dissemination of bio- 
logical agents have been developed. For these 
reasons biological warfare must be assumed to 
present a potentially dangerous form of attack 
until proved otherwise. Thus, the possibilities of 
biological warfare are great enough to demand a 
careful study of the subject and the organization 
of a system to deal with the technical problems 
of defense. Proper training and organization 
can reduce the effects of biological warfare just 
as is done in chemical warfare. Complete de- 
fense against biological attack depends on the 
proper training of each and every individual. 
Therefore, it 1s most important that all person- 
nel be thoroughly trained and properly equipped, 
and that an adequate defense organization be es- 
tablished. In the event of a biological attack, 
the Civil Engineer Corps officer probably will be 
required to assume an important role in the de- 
fense of his station. 


MICROBIOLOGY 


1. Micro-organisms.—These are minute living 
organisms which can be seen only with the aid 
of a microscope. Each organism is composed of 
a single cell or a group of associated cells, which 
are capable of carrying on all the functions of 
life, including growth and reproduction. Micro- 
organisms do not have a digestive tract, organs 


of sight, nor a heat regulating system. Many of 
them resemble plant life and are regarded as 
being in the vegetable kingdom; some animal-like 
forms are known, such as the protozoa. 
Micro-organisms are universally distributed in 
the air, water, and soil. Every cubic foot of 


_top-soil provides the natural home for billions of 
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soil organisms. The skin, hair, nose, mouth, and 
digestive tract of man and other animals harbor 
a considerable variety of microbes in large num- 
bers. 

Micro-organisms which are capable of produc- 
ing disease are known as pathogens. Most of 
these are parasites and live on or within another 
living organism called a host at whose expense 
shelter and nourishment are provided. Other 
micro-organisms thrive on decaying or dead or- 
ganic material in which case they are known as 
saprophytes. Most micro-organisms are non- 
pathogenic, that is, they do not cause disease. In 
fact, many of them are beneficial to both man 
and plant life. Certain micro-organisms are re- 
sponsible for the production of many antibiotics, 
such as penicillin and streptomycin. Others are 
important in the production of alcoholic bever- 
ages, in the manufacture of vinegar, in leather- 
making, and in cheese and tobacco curing, as well 
as in the preparation of industrial solvents. 

On the basis of structure and behavior charac- 
teristics, micro-organisms may be divided into 
five distinct kinds: bacteria, rickettsiae, viruses, 
fungi, and protozoa. It is from these broad 
groups that agents for biological warfare may be 
selected. 

(a) Bacteria.—Bacteria comprise a large 
group of single-celled plant-like organisms. The 
cells occur singly and also in colonies of long 
chains of filaments. In shape, the cells may be 
spherical (cocci), rod-shaped (bacilli), or cork- 
screw-shaped (spirilla). Figures 3-1 and 3-2 
illustrate spherical and rod-shaped bacteria. 
Some of the rod- and spiral-shaped bacteria have 
the power of movement by means of whiplike ap- 
pendages called flagella. Bacteria are present 
everywhere, in air, soil, and water, as well as in 
animal and plant bodies both living and dead. 
Being destitute of chlorophyll, most bacteria are 
parasitic or saprophytic and depend upon living 
or dead organic food materials. 

Most forms of bacteria are useful to man; 
others cause many common but serious diseases. 
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GONOCOCO! 





(Gram stain urethral discharge) 


Figure 3—1.—An example of spherical-shaped bacteria, 
. Neisseria gonorrhoeae 


Of approximately 2,000 identified species, only 
about 100 are known to be pathogenic. Some of 
the diseases of man caused by bacteria include 
diphtheria, tuberculosis, anthrax, tetanus, gas 
gangrene, botulism, typhoid fever, bacillary dys- 
entery, bubonic plague, tularemia, undulant fever, 
and glanders. Examples of plant diseases caused 
by bacteria include the bacterial wilt of corn and 
cucumbers. 

(b) Rickettsiae.—Rickettsiae are intercellu- 
lar parasitic micro-organisms whose exact nature 
is unknown. Some microbiologists believe that 
they are of protozoan nature. Rickettsial bodies 
resemble the bacteria in shape and the viruses in 
growth requirements. Rickettsiae grow only 
within living cells; therefore, their production is 
difficult but not impossible. Because of their 
strict environmental requirements, rickettsiae are 
usually destroyed by heat, dehydration, and 
disinfectants. 

Rickettsiae are potent disease-producers in man 
and lower animals. Most of them are parasites 
of ticks, lice, fleas, and mites, and usually are 
transmitted to man and animals by bites from 
these vectors. Examples of diseases caused by 
this type of pathogenic micro-organism include 
typhus, Rocky Mountain spotted fever, tsutsuga- 
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CORYNEBACTERIUM DIPHTHERIAE 
(Becks stoin) 





Figure 3—2.—An example of rod-shaped bacteria, 
Corynebacterium diphtheriae 


mushi fever, trench fever, Q fever, and the tick 
fever of Texas. 

(c) Viruses.—Viruses are complex organic 
substances which are even smaller than rickett- 
siae. Although invisible under the ordinary 
microscope, some viruses have been photographed 
within an electron microscope. Viruses are 
strictly parasites and, without exception, have not 
yet been cultivated in artificial media, or in the 
absence of living cells. They are capable of pass- 
ing through filters that will retain bacteria, hence 
are termed filterable viruses. 

Many viruses are known to be pathogenic and 
are responsible for serious diseases of man, ani- 
mals, and plants. Virus-caused diseases of man 
include infantile paralysis, rabies, smallpox, 
yellow fever, measles, mumps, chicken pox, influ- 
enza, and the common cold. Some animal diseases 
caused by viruses are rinderpest and foot-and- 
mouth disease of cattle, hog cholera, and dis- 
temper of dogs. Typical virus infections of 
plants are tobacco and cucumber mosaic diseases 
and curly top disease of beets. 

(d) Fungi.—Fungi comprise a large group 
of simple plants which are distinguished by the 
fact that they do not contain chlorophyll. In 
this group are the molds, mildews, rusts, smuts, 
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yeasts, puffballs, truffles, toadstools, and mush- 
rooms. Certain fungi are well known for their 
ability to cause spoilage of food, fabrics, and 
wood. Other fungi are useful in nature by help- 
ing to decompose dead organic material in the 
forests and in the soil. The products of many 
fungi are useful in industry and medicine; these 
include alcohol, vinegar, penicillin, and strepto- 
mycin. 

In general, the diseases in man caused by fungi 
are less severe than those produced by other 
pathogenic micro-organisms. Fungi usually pro- 
duce mild but often chronic diseases, such as 
ringworm or athlete’s foot. Only a few fungi 
are capable of producing serious diseases, like 
blastomycosis and coccidioidomycosis in man, and 
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lumpy jaw in cattle. In plants, however, fungi 
can produce serious diseases. These include rice 
blast, late blight of potato, cereal rusts, and 
southern blight of sugar beets. If biological at- 
tacks are made on food crops, certain of the 
biological agents used might be in this class. 
Some pathogenic fungi are shown in figure 3-3. 

(e) Protozoa—The protozoa comprise a 
group of single-celled organisms which represent 
the simplest, smallest, and most primitive form 
of animal life. They occur in a great variety of 
shapes from irregular and changing masses of pro- 
toplasm, such as the amoeba, to round or oval 
forms, like the paramecium. Most protozoa are 
capable of locomotion. They are widely distri- 
buted in nature, but are generally aquatic and 
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Figure 3—3.—Some pathogenic fungi. 
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abound in the sea or in stagnant water. Some 
are found in the upper crust of soil, while others 
are parasites of man and lower animals. 

Most of the protozoa are nonpathogenic. How- 
ever, certain serious diseases in man and other 
animals are caused by protozoa. These include 
amoebic dysentery, malaria, and sleeping sickness 
in man, as well as trypanosome diseases in horses 
and cattle. 

2. Towins.—Toxins are produced by certain mi- 
cro-organisms, plants, snakes, and insects. Toxins 
must be considered in biological warfare defense 
because they could be used as biological agents 
in two ways: they could be produced outside 
the host and then introduced into foods or 
wounds; or the micro-organisms producing them 
could be used as agents in a biological attack. 
Examples of virulent toxins include those of the 
bacteria which cause food poisoning, diphtheria, 
tetanus, plague, cholera, typhoid, and scarlet 
fever. 

3. Chemical compounds used against plants.— 
Chemical compounds used against crops are 
classed neither as micro-organisms nor biological 
agents. They are considered here because of their 
potential use in biological warfare and because 
some of the effects they produce on plant life are 
similar to those produced by destructive micro- 
organisms, Although these compounds lack the 
power to spread their effects beyond the original 
area of dispersion, they are easily produced, 
stored, and disseminated. For these reasons an 
enemy might consider their use against the food 
sources of our Nation. Three chemical anticrop 
compounds are contact herbicides, plant growth 
regulators, and defoliants. 


BIOLOGICAL WARFARE AGENTS 


1. Classification—Biological warfare agents 
may be classified in several ways, such as the 
type, object of attack, severity of effect produced, 
persistency, virulence, communicability, and tac- 
tical use. Such classifications are, of course, rela- 
tive, often overlapping, and subject to change. 
For purposes of this presentation, some of the 
more important classifications of biological agents 
are persistency, virulency, and communicability. 

(a) Persistency.—A biological agent that 
can resist unfavorable environmental conditions 
for long periods of time is classed as a persistent 
agent. Most biological agents are sensitive to 
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changes in environment and will be affected ad- 
versely by changes in temperature, nutrient, 
moisture, relative humidity, light, or exposure to 
air. However, persistency of micro-organisms is 
highly relative. While most vegetative organisms 
and toxins are considered to be nonpersistent, 
since they may be killed or inactivated by en- 
vironmental changes, some of the most delicate 
agents can survive for prolonged periods if con- 
ditions are favorable. In some cases, certain per- 
sistent biological agents are more resistant to the 
elements than even the most persistent chemical 
agents. | 

The method of reproduction may determine to 
a large extent the persistency of certain micro- 
organisms. For example, some species multiply 
by forming reproductive spores or asexual rest- 
ing spores. If the environment is favorable, these 
spores develop at once; otherwise, they may re- 
main dormant for days, months, or even years. 
In this state they can resist great changes in tem- 
perature. In fact, certain bacterial spores have 
been known to survive in water at 160° F., while 
others have survived being frozen in liquid air for 
several days. In France, anthrax spores have 
been found in the soil seven years after the in- 
fected cattle have been removed. It can be read- 
ily noted that the persistency of an agent has ob- 
vious implications for both biological attack and 
defense. 

(b) Virulence.—Micro-organisms vary con- 
siderably in the degree of illness which they may 
produce. The virulence of an agent is its ability 
to break down the defensive mechanism of a host. 
In other words, it is the disease-producing power 
of a micro-organism. Virulence depends on sev- 
eral factors, such as the particular strain of or- 
ganism, its passage through living hosts, and the 
presence or absence of necessary dietary require- 
ments and environmental factors in culture media 
or host. 

Virulence in the same strain of organism can 
be increased or decreased by changes in certain 
factors. For example, a pathogenic micro-organ- 
ism tends to lose its virulence when removed from 
its natural environment within the body of a host 
and placed in an artificial environment in the lab- 
oratory. A strain of organisms which has lost 
some of its virulence is said to be attenuated. Ex- 
posure to changes in temperature, nutrient, or 
moisture may cause attenuation. 
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The virulence of certain organisms is increased 
when they are transmitted from one person to an- 
other. Also, virulency is highest when the organ- 
isms are freshly discharged from the body of a 
host. No new pathogens can be created artifi- 
cially in the laboratory, but strain selection for 
increased virulence among known organisms is a 
distinct possibility. 

(c) Communicability.—The ability of an 
agent to spread disease rapidly from one person to 
another is called its degree of contagion or com- 
municability. Such diseases as diphtheria, ty- 
phoid fever, mumps, and measles are communi- 
cable, while tetanus and botulism are not. 

Although disease can spread quickly, most out- 
breaks move quite slowly. The great London 
plague hit the city with a few cases in the fall of 
1664. It took 6 months for the disease to cross 
the city. The peak of the epidemic was not 
reached until August 1665. 

Communicable diseases may be spread through 
direct contact by touching the infected person or 
natural source of infection, including transmis- 
sion through the air (3 feet or less in distance) 
following coughing, sneezing, and talking, and 
through indirect contact (1) by means of contam- 
inated surfaces, matter, or vehicles of infection, 
including floors, food, clothing, and utensils; (2) 
by air convection of droplet nuclei, usually only 
for a few feet following coughing and sneezing; 
and (3) by anthropod or other animal vectors. 

2. Characteristics of an effective agent.— 
Agents of biological warfare may be selected to 
attain certain strategic or tactical goals, ranging 
from a brief but crippling disease to a widespread 
epidemic with many deaths. The effectiveness of 
the attack would depend largely on the agent se- 
lected. In turn, the selection of the agent would 
depend upon its characteristics in relation to the 
desired goal. 

In some cases, an agent would be selected on 
its degree of contagion, or virulence, or persist- 
ency. In other cases, a certain combination of 
these characteristics would govern the selection. 
No doubt one of the factors in the selection of a 
biological agent would be the natural immunity 
of the personnel to be attacked. For example, 
the bacteria which cause cholera probably would 
be a poor choice of agent for a biological attack 
in Asia, particularly India, because the disease is 


persistently prevalent there and the general pop- 


ulation has acquired some degree of immunity 
against it. On the other hand, consider the havoc 
caused among the Eskimos when the white man in- 
troduced the tuberculosis germs to which they had 
little or no immunity. Other important consid- 
erations in selecting an effective biological agent 
are its ability to penetrate the host, and its abil- 
ity to multiply within the host. This latter state- 
ment implies that exceedingly small doses of a 
biological agent could produce disease after a de- 
lay of days or even weeks. 

Some pathogenic micro-organisms are very sen- 
sitive to destructive influences which limit their 
use as biological warfare agents. In general, 
pathogens are more susceptible than are chemical 
agents to the effects of heat, light, storage, and 
explosive forces. ‘They present problems, there- 
fore, both in storage and in dissemination. No 
one micro-organism may be expected to possess all 
of the desirable characteristics of an effective bio- 
logical warfare agent. Naturally, any agent se- 
lected will be virulent, but its other characteristics 
will depend upon the particular goal of the bio- 
logical attack. 

The following list contains some of the charac- 
teristics of an effective biological agent: 

. Highly infective and virulent. 

. Highly communicable. 

. Good persistency. 

. Easily cultured in quantity. 

. Simply stored and transported. 

. Adaptable to large-scale dissemination. 

. Suitable to a variety of means of 
dissemination. 

. Not easily detected nor identified. 
9. Short incubation period. 

10. Low degree of retroactivity, that 1s, low ef- 

fect against the user. 
11. Potent psychological and demoralizing effects. 


FACTORS AFFECTING THE PRODUCTION 
OF DISEASE 


The mere presence of a pathogen within the 
body of a host does not always mean that infec- 
tion will result. In fact, certain pathogens may 
be present in the human body for long periods of 
time without causing an infection. It is when 
the bodily resistance is lowered either by poor 
health or by a general run-down condition that 
danger of infection is greatest. The factors which 
determine whether an infection will result from 
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the contact between a pathogen and a host are not 
completely understood. However, certain gen- 
eral factors are known to be important including 
the health of the individual, his state of immunity, 
and of primary importance, the nature of the 
pathogen itself. Some of these will be discussed 
later, but attention will next be directed to a brief 
consideration of certain specific factors which are 
significant in the production of a disease. These 
include (1) infectivity and virulence of the or- 
ganism; (2) dosage; (3) portal of entry; and (4) 
resistance of the individual. 

1. Infectivity and virulence of the organism.— 
These are two of the most important factors in the 
production of an infection because they may de- 
termine to a large extent whether infection will 
occur as well as the degree of disability caused in 
the victim. Serious disease is caused by highly 
virulent micro-organisms while mild disease is 
caused by agents of low virulence. Thus, the ef- 
fects produced may range from temporary in- 
capacitation, even though it may be of several 
weeks’ or months’ duration, to permanent disabil- 
ity or death. Also, the effects produced by differ- 
ent strains of the same organism may vary from 
fatal illness to mild infection. 

It has been stated previously that virulence is 
not a constant characteristic of a pathogenic 
micro-organism. It may vary slightly, that is, 
increase or decrease, depending on certain con- 
ditions. Any consideration of the virulence of an 
organism, however, should be tempered by a con- 
sideration of the immunity or resistance powers 
of the host and whether his defense mechanisms 
can repel the infection. 

2. Dosage.—A pathogenic micro-organism must 
overcome the resistance of the host in order to 
survive and multiply in the tissues. ‘Therefore, 
it seems obvious that the more pathogens which 
enter the body, the better are their chances of 
overpowering the host’s defenses, thereby causing 
an infection. In biological warfare, the dosage 
of infective micro-organisms can be applied in 
much higher concentration than normally occurs 
in nature. Also, the particle size may be small 
enough for the agent to reach the air cells of the 
lungs. 

It must be remembered that the dosage or con- 
centration of pathogens must always be considered 
in terms of an individual’s resistance and the 
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effectiveness of his interna] defense mechanism 
in repelling the infection. An attack by the 
same concentration of biological agents will affect 
various people differently. On one person the 
attack may have little or no effect; on another, 
the same attack may mean serious illness or death. 
One thing seems certain, however, the greater the 
dosage or exposure to disease-causing organisms, 
the greater is the danger of possible infection. 

3. Portal of entry.—Under natural conditions, 
diseases enter and leave the human body by specific 
routes. Many pathogens require a specific portal 
of entry in order to produce their infectious re- 
sults. The particular body tissues with which the 
pathogens first come into contact may determine 
whether infection will result. For example, the 
organisms of gas gangrene may cause no disease 
when they are swallowed, but may induce fatal 
infection if they enter a wound. The bacteria 
which cause typhoid fever can do little damage 
in a wound, but can produce serious illness 1f they 
reach the intestines through the mouth. The 
germs which cause meningitis, gonorrhea, and 
diphtheria may be swallowed without causing an 
infection. 

Other pathogens are less exacting and can cause 
disease when they enter by any of several routes. 
The type of disease may vary depending on the 
portal of entry. For example, tubercle bacilli 
may cause tuberculosis of the lungs if they are in- 
haled, but may cause tuberculosis of the intestines 
if they are swallowed. 

The routes by which pathogenic agents may 
reach the body are by (a) inhalation; (b) inges- 
tion; or (c) entrance through the skin. 

(a) Infection by inhalation.—There are two 
main sources of infection by inhalation: the in- 
halation of the agent as it remains suspended in 
the air from an aerosol; and the inhalation of the 
agent deposited initially on clothing, equipment, 
and ground, but later raised into the air as a 
“shake-off” from clothing or as a “dust” from the 
ground. 

Respiratory diseases are usually acquired by the 
inhalation of small droplets of moisture contain- 
ing the germs. These germs are sprayed into the 
air by sneezing or coughing. The particles are 
so small that they remain suspended in the air 
and are carried by air currents. Diseases of this 
type are difficult to control, particularly under 
crowded conditions. 
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Sometimes a disease is spread by the inhalation 
of dust which is contaminated with the pathogenic 
micro-organisms. Examples of diseases acquired 
by inhalation include influenza, pneumonia, tu- 
berculosis, and the common cold. x 

(b) Infection by ingestion.—Certain diseases, 
such as cholera, dysentery, and typhoid fever, are 
caused when the victim swallows the disease-car- 
rying organisms. The usual carriers are con- 
taminated food, water, or milk. Toxins, especial- 
ly the dreaded botulinus toxin, usually reach the 
body through food or liquids. 

(c) Infection through the skin.—Infection 
by this means may result from contact with either 
a primary or secondary aerosol of the agent or, 
of more importance, with contaminated objects, 
surfaces, or vectors. Few germs can penetrate the 
intact skin, but penetration may be made through 
the openings of sweat or oil glands or of the hair 
follicles. Naturally the danger of infection is 
increased by the presence of cuts and abrasions of 
theskin. Any object capable of inflicting a wound 
by breaking the skin may be contaminated with 
pathogenic agents, and thus cause an infection. 
Abscesses, tetanus, erysipelas, and gangrene are 
examples of this type of infection. 

Insect pests commonly act as vectors in spread- 
ing disease-carrying organisms. Bloodsucking in- 
sects may introduce germs into the body while 
biting the victim. Malaria results from the bite 
of a mosquito carrying the malarial parasite. 
Several varieties of tsetse flies carry diseases to 
both man and animals. For example, one type of 
tsetse fly in Central and South Africa carries the 
parasite that causes nagana in cattle, horses, and 
like animals. Another type is the carrier of the 
trypanosome that brings sleeping sickness to man. 
Other diseases transmitted by insects include ty- 
phus fever carried by the “cootie” or body louse, 
Rocky Mountain spotted fever carried by ticks, 
and bubonic plague carried by the rat flea. 

4. Resistance.—This is the opposition offered by 
man, animals, or plants to a disease. Resistance 
varies among individuals and at different times 
within the same individual. The same concentra- 
tion or dosage of pathogens affects different peo- 
ple in various ways, due largely to their varying 
powers of bodily resistance. 

When a pathogen reaches a potential host, 
whether infection will result depends on a num- 
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ber of things. In the first place the invading mi- 
cro-organism must reach a favorable environment 
within the host; otherwise, it will die, or live 
harmlessly for a period of time. In the event an 
infection does begin, further defense mechanisms 
of the body go into operation. One of the main 
defenses is made by the leucocytes. These white 
blood cells together with certain tissue cells move 
to the site of the infection to destroy the invading 
germs. In addition, the host begins to produce in 
his blood certain substances, called antibodies, 
which assist the body in destroying the invading 
pathogen or in neutralizing its products. Anti- 
bodies are of little use, though, until produced in 
sufficient quantity. If an individual has had prior 
contact with a particular pathogen, either as an 
active disease or in a vaccine, he will have a store 
of specific antibodies and can produce more in 
a shorter time than if he had never been exposed 
to the pathogen. Such an individual would have 
a higher resistance, or perhaps, even complete im- 
munity to the disease, depending upon the dosage 
of the pathogen. 

The total interaction between the host and the 
invading pathogen determines whether an infec- 
tion will be effected. If the pathogens overcome 
the defenses of the host, either by strength of 
numbers or by their virulence, infection will re- 
sult. If not, the host will destroy the germs and 
disease will not occur. 


BIOLOGICAL PROTECTION BY IMMUNITY 


Immunity may be defined as the power of an 
individual to resist the development of a disease. 
The resistance may be directed against the infect- 
ing micro-organisms or their toxic products. It 
must be remembered, however, that absolute im- 
munity does not exist against any disease to which 
the species is normally susceptible. Actually, im- 
munity may be likened to resistance, in fact, 1t 
may be regarded as the highest form of resistance 
to an organism pathogenic for the host species. 

Immunity is specific, that is, an individual 
may possess a high degree of immunity to one 
disease, but this does not mean that he is highly 
resistant to any other disease. Usually, varying 
degrees of immunity to many different diseases 
are present in an adult. The degree of immunity 
varies in the same individual from time to time, 
perhaps, with his general state of health. A 
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lowering of immunity could be caused by im- 
proper food, insufficient rest, overexposure, over- 
exertion, alcoholism, irradiation, or the develop- 
ment of other diseases in the body. 

Then too, a relatively high degree of immunity 
to a normal dosage of pathogenic micro-organ- 
isms may not always provide enough protection 
against an exceptionally heavy dosage such as 
might be expected in a biological attack. Also, 
the degree to which an individual is immune de- 
pends on the particular disease. Thus, one attack 
of smallpox renders most individuals immune for 
life, but many people have several attacks of 
influenza. 

1. Types of ¿immunity.—The two main types or 
groups of immunity are natural immunity and 
acquired immunity. 

(a) Natural immunity.—This kind of im- 
munity 1s dependent upon a number of inherited 
or inborn qualities which comprise what is com- 
monly referred to as an individual's race heritage. 
Inherited natural immunity is the degree of im- 
munity common to a particular race and species. 
For example, man is naturally immune to hog 
cholera which is a highly fatal epidemic clisease of 
pigs. Other diseases which do not affect man are 
chicken cholera, distempter of dogs, tuberculosis 
of fish, and encephalitis of foxes. By the same 
token, certain diseases of man, such as syphilis, 
typhoid fever, and influenza, do not occur natural- 
ly in lower animals. 

(b) Acquired immunity.—Generally, natural 
immunity is not enough protection against most 
diseases. It has been discovered, though, that 
immunity is acquired upon recovery from certain 
infectious diseases. Sometimes the immunity is 
lasting following such diseases as smallpox, 
mumps, plague, and typhoid fever. Upon re- 
covery from other diseases, such as influenza, 
pneumonia, gonorrhea, and streptococcus infec- 
tions, the immunity is of short duration. It is 
obvious that these kinds of immunity cannot be 
relied upon and therefore man has made efforts to 
protect himself by cultivating or intentionally 
acquiring Immunity against certain diseases. The 
resulting immunity which is accomplished by this 
means 1s called artificially acquired immunity. 

The two general types of acquired immunity are 
active immunization and passive immunization. 

Active immunization is the result of the activity 
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of the body in the production of antibodies. In 
other words, it is the response of the defense 
mechanism of the body to the disease organisms 
or their toxins. Active immunization may result 
either upon recovery from the disease or by the 
introduction of vaccines into the body to stimu- 
late the production of specific antibodies. Vac- 
cines contain dead or attenuated micro-organisms 
or their toxoids. Attenuated micro-organisms 
produce a mild attack of the disease which causes 
the body to react by producing antibodies, thus 
creating immunity. Successful vaccination is 
limited to a few diseases 1n man, such as smallpox, 
diphtheria, tetanus, and typhoid fever. Usually 
it takes several weeks for the immunity to develop. 
Hence, vaccines are used to prevent diseases rather 
than to cure them. Generally, active immuniza- 
tion tends to produce a relatively high degree of 
lasting immunity. 

Passive immunization is acquired by the intro- 
duction of serums into the body. The term passive 
is appropriate because the body plays no active 
part in the development of immunity, but merely 
receives a serum which already contains the de- 
sired antibodies. Serum is the blood serum of a 
man or animal that has become immune through 
active immunization. Serum contains antibodies; 
it does not contain bacteria or their toxins. The 
use of serums provides immunity which is immedi- 
ate, but of short duration. Passive immunization 
is employed primarily to cure a disease or as a 
preventive after exposure to infection. 

2. Control measures.—Within the Naval Estab- 
lishment, certain control measures have been taken 
to preserve the health of the individual and the 
group, by preventing the spread of disease. These 
measures are part of preventive medicine and are 
concerned with the source and purification of 
water supplies, safe methods of waste disposal, 
protection of food supplies, mess sanitation, insect 
and rodent control, immunization, and personal 
hygiene. 

Preventive medicine constitutes an effective first 
line of defense against the ordinary occurrence 
of disease in the air, afloat, or ashore. It is im- 
perative that all naval personnel realize the im- 
portance of understanding the basic rules of pre- 
ventive medicine so that they will be able 
intelligently to carry out health regulations and 
other control measures and to cope with unfore- 
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seen situations. In the event of biological war- 
fare, the continued use of the already known pre- 
ventive medicine practices may assist materially 
in the reduction of primary casualties, and also 
should be very effective in restricting the 
secondary spread of disease germs. 


DISSEMINATION OF BIOLOGICAL WARFARE 
AGENTS 


1. Factors affecting dissemination—There are 
a number of factors which undoubtedly limit or 
affect the widespread dissemination of biological 
agents. The method of dissemination selected 
probably would be governed by such factors as 
the type and characteristics of the agent, the 
object of the attack, meteorological conditions, 
possible retroactivity of the agent, and certain 
other special considerations. So far as is known, 
there has been no serious, or at least, open at- 
tempt by any country to use biological warfare 
against an enemy, but there are many obvious 
ways in which such attacks might be attempted. 
These include not only methods previously used 
for other kinds of warfare, but also new or 
conjectural procedures that deserve mention. 

Certainly the factor of retroactivity, that is, 
the activity of the pathogens against the user 
would merit consideration by an attacking force. 
It is conceivable that extremely persistent bio- 
logical agents could be employed, in which case, 
the occupation of the contaminated area might 
be impossible even for the using forces. The 
dissemination of biological agents probably would 
be avoided in those tactical situations where there 
would be much back and forth movement of 
the forces employed, unless of course, the at- 
tackers were adequately protected. 

Also, certain climatic and meteorological con- 
ditions would play an important role in a bio- 
logical attack. Under certain atmospheric 
conditions it would be difficult, if not impossible, 
for an enemy to deliver an infective attack. 
Other atmospheric conditions, however, might 


favor the attack. The same meteorological con- | 


ditions which make smog a serious problem can 
also increase the risks from an airborne attack 
with biological agents. 

It has been pointed out previously, that most 
pathogens, except the spore-producing variety, 
are of a delicate nature and are unable to sur- 
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vive extreme changes in environmental conditions. 
This implies that many technical difficulties in- 
volving the wholesale culture, storage, and dis- 
semination of micro-organisms will need to be 
solved prior to successful biological warfare. 
However, biological agents possess certain pecu- 
har characteristics which favor them over other 
types of warfare. Some of these characteristics 
are the relatively small amounts required, since 
they are living and can multiply in the victim; 
difficulty of detection or recognition, slowness of 
identification, delayed action, spread or epidemic 
potential, and suitability for subversive use. 
These properties are valuable assets in that they 
make possible a wide range of dissemination 
methods. 

Before attention is directed to specific methods 
of dissemination, however, there are several con- 
jectural factors not applicable to conventional 
forms of warfare that should be taken into con- 
sideration in attempting to provide defence 
against biological warfare attack. They apply 
to measures which might be used to surprise, 
confuse, or overwhelm our forces and are con- 
cerned with the nature of the agents used, the 
methods of their employment, and the vulner- 
ability of the target population. 

Undoubtedly, efforts would be directed toward 
increasing the virulence of the biological agent 
to the highest degree possible. Continual at- 
tempts probably would be made by an enemy to 
produce strains of organisms which would be 
highly resistant to presently-known treatment 
methods. No doubt, newly discovered disease or- 
ganisms, or one not present ordinarily in the 
target area, would be given serious consideration. 

Various combinations of biological agents might 
be employed simultaneously to obstruct indenti- 
fication, and, by producing more than one disease 
in the same individual, confuse diagnosis by pre- 
senting contradictory symptoms. Attempts 
might be made also to use combinations of agents 
in which one would help to make another more 
effective, or by means of which, different symp- 
toms would be produced than with the individual 
components. 

It might also be possible, by using biological 
and chemical attacks at the same time, tu pro- 
duce infections more easily in individuals injured 
by the chemical agent. In general, attempts prob- 
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ably would be directed toward exposure to much 
higher concentrations of an agent than would 
occur under normal conditions in order to over- 
whelm natural or artificial defenses. It is also 
probable that efforts would be made to effect en- 
trance of agents through portals of entry not 
normally utilized in naturally occurring infec- 
tions. One manner by which this might be ac- 
complished would be through adjustment of the 
particle size of agents dispersed in clouds, mists, 
or dust. 

It is also conceivable that vectors, such as flies 
or rodents, could be utilized to transport, me- 
chanically, agents of disease other than those 
which they are known to carry. These possibil- 
ities should be kept in mind by naval personnel, 
in concert with the biological principles and prop- 
erties of biological agents presented previously in 
this chapter, so that occurrences involving the use 
of unusual methods or unfamiliar devices in a bio- 
logical attack will be promptly recognized and 
reported. 

2. Methods of dissemination.—Thorough 
knowledge of biological warfare requires an un- 
derstanding of the means by which biological 
agents may be disseminated. An attack with 
pathogenic micro-organisms might not be recog- 
nizable because, in all probability, it would either 
be by subversive means or disguised by the simul- 
taneous use of conventional weapons. Some of 
the possible methods by which an enemy could 
spread biological agents are graphically depicted 
in figure 3-4. The methods discussed in the fol- 
lowing paragraphs include aerosols, vectors, and 
sabotage. 

(a) Aerosols.—The most efficient means of 
disseminating biological agents on a large scale 
appears to be through aerosols which would travel 
over the target. In general, aerosols behave as 
do the clouds developed by chemical agents; con- 
sequently, contamination might be widespread. 
This type of attack is especially dangerous be- 
cause aerosols are invisible and have no warning 
odor. Therefore, it is impossible for personnel 
to detect their presence through the senses. Aero- 
sols not only pollute the air breathed by the vic- 
tims, but they also settle on surfaces, thereby con- 
taminating them for some time. 

Pathogenic clouds of biological agents could be 
released from aircraft (bombs or direct sprays), 
from free balloons, from surface vessels via on- 
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POSSIBLE MEANS. OF 
DISSEMINATING BW AGENTS 


AIRPLANE SPRAY 


AERIAL BOMBS 


AEROSOL GENERATORS 


FREE BALLOONS 


ANIMAL AND INSECT VECTORS 


SABOTAGE 





Figure 3—4.—Possible means of disseminating biological agents. 


shore winds, from containers similar to smoke 
generators, or from explosive munitions, such as 
bombs, projectiles, guided missiles, rockets, gre- 
nades, impregnated small bore ammunition, or 
land mines. The purpose of such explosives 
would be to cause infection by the inhalation of 
aerosols containing the pathogens or by the in- 
troduction of germs into wounds inflicted by the 
explosion. 

In view of the fragility of most patiopi ex- 
plosive charges probably would be small to mini- 
mize the heat and physical shock to which the 
organisms would be exposed. Such munitions 
might be used in large numbers rather than singly 
and might even be released in clusters which in 
turn would release smaller units. The shell case 
would need to be highly fragile. It might be 
made of thin metal, ceramics, glass, or plastics. 
New and unorthodox munitions might be espe- 
cially developed, such as ejection bombs that 
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would not burst, but would eject from the rear a 
vapor of volatile material containing the path- 
ogens. 

The use of clouds of biological agents is lim- 
ited to some extent by atmospheric conditions. 
There are certain conditions which are more fa- 
vorable than others for maintaining aerosols and 
for obtaining the desired dosage on the target. 
Stable temperature gradients producing neutral 
or inversion conditions in the lower regions of the 
atmosphere, absence of rain or snow, and light, 
steady winds of 6 to 12 knots would contribute to 
the effectiveness of an attack. Insofar as winds 
are concerned, they could either favor or help 
dispel an attack. Probably a wind speed of 25 
knots is the maximum during which a biological 
attack could be expected. In winds of higher 
velocity, and/or under conditions of unstable tem- 
perature gradients, the amount and concentra- 
tion of agent necessary to produce sufficient dos- 
age on the target would be so great as to be ex- 
tremely uneconomical. 

(b) Vectors.—Another possible means of 
spreading biological warfare agents is by the use 
of vectors. These are living hosts or organisms 
which carry and transmit pathogenic micro-or- 
ganisms. Although the term vector usually refers 
to insects such as mosquitoes or flies; rodents, such 
as rats and mice, are also included (see fig. 3-5). 
In some cases these live hosts are not infected 
themselves, but simply carry the disease-produc- 
ing organisms, that 1s, they merely serve as agents 
for the mechanical transfer of the germs. 

Sometimes the vectors serve as transient hosts 
for the germs. In these instances they undergo 
complex life cycles while in the bodies of their 
intermediary hosts. The disease may then be 
transmitted to the victim only by the bite of the 
insect or rodent. All blood-sucking insects and 
rodents are potential carriers of disease germs. 
Usually a particular kind of insect will transmit 
only one particular disease. For example, sleep- 
ing sickness in man is carried by one type of tsetse 
fly. Malaria is spread by mosquitoes of the genus 
Anopheles, while yellow fever is spread only by 
mosquitoes of the genus Aedes. In biological 
warfare, vectors might be dropped by parachute 
or merely released by enemy agents. It must be 
admitted, however, that the use of vectors is not 


considered at this time to be as satisfactory a 


method of dissemination for biological agents as 
other available methods. 

(e) Sabotage.—It is conceivable that biologi- 
cal warfare agents could be used subversively in 
a variety of ways. A saboteur could introduce 
any of a wide selection of pathogens into the 
water and milk supplies or into the air of localized 
but strategically important communities, build- 
ings, or other places where people congregate. In 
contaminating a water supply, saboteurs probably 
would concentrate on the water distribution sys- 
tem. This system may be vulnerable, particularly 
if there are hydrostatic weaknesses, open reser- 
voirs, poorly protected vital structures, or inade- 
quate disinfection. It is possible, too, that food- 
stuffs as well as livestock or their feed might be 
contaminated by sabotage. Actually, the dis- 
semination of biological agents is limited largely 
by the ingenuity of the saboteurs. 

The purposes for which an enemy might intro- 
duce biological agents subversively might be to 
neutralize strategic industries, communications, 
and critical utilities or to disrupt high-level ad- 
ministrative services by incapacitating key per- 
sonnel. Acts of sabotage involving biological 
agents might also be used to undermine national 
morale by demonstrating that the enemy was 
“boring from within.” It can be anticipated 
though, that acts of sabotage would be sharply 
localized and would probably be coordinated with 
a complete war strategy plan. For example, in- 
stead of spreading the pathogenic agents them- 
selves, a saboteur might choose to render vital 
collective shelters inadequate as preparation for 
a subsequent biological attack. This could be done 
by destroying certain air seals, by puncturing the 
paper filters, or by disconnecting the electric 
power to the electrostatic precipitation plates. 
Such acts of sabotage as these would not be ap- 
parent by casual examination or inspection of the 
equipment. 


DETECTION AND IDENTIFICATION OF 
BIOLOGICAL AGENTS 


1. Need for early detection and identification.— 
Immediate detection and rapid identification are 
of primary importance in a biological attack. 
Normally, many defensive measures would not be 
put into operation until it has been determined 


that a biological attack is actually occurring or is 
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about to occur. For example, personnel obviously 
cannot be alerted continuously because it is im- 
practical for them to perform their required duties 
for long periods of time while masked or confined 
to protective shelters. Quick detection of a bio- 
logical attack, however, would enable personnel to 
put on protective masks or to seek shelter. It 
would not be necessary at this time to know the 
nature or identity of the agent, because approved 
protective shelters and equipment are effective 
against all chemical and biological warfare agents. 

After a biological attack has been detected, 
early identification of the pathogen is important 
so that medical authorities can make preparations 
for the treatment of casualties that may occur. 
Early detection and rapid identification are es- 
sential to effective defense against a biological at- 
tack. The goal of detection and identification is 
to reveal the identity of the agent prior to the 
appearance of symptoms or illness in personnel. 
Thus, it is possible to begin specific treatment, 1m- 
munization programs, or other measures to pre- 
vent the occurrence or spread of infections. 

2. Difficulties of detection.—There are no simple 
means presently available for the detection of 
biological warfare agents such as those existing 
for chemical warfare agents. Pathogenic micro- 
organisms are invisible to the unaided eye. This 
fact together with a lack of characteristic color 
and odor makes it possible for them to be present 
without arousing suspicion. Then, too, the long 
incubation period of most pathogens probably 
would serve to ensure infection of larger numbers 
of personnel by agents persisting in the environ- 
ment before the first symptoms appeared to re- 
veal the nature of the hazard. 

3. Methods of detection—Several means for 
detecting the presence of biological warfare agents 
are already in existence. These include intelli- 
gence, epidemiology, physical detection, and bio- 
logical detection. 

(a) Intelligence.—Although not a true means 
of detection, intelligence information can be of 
great value in offsetting the limitations of de- 
tection. Adequate defense against biological war- 
fare requires knowledge of the capabilities of 
the aggressor in advance of the attack. This 
knowledge together with accurate information on 
the contemplated attack can be accomplished only 
through intelligence. 
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(b) Epidemiology.—In the initial phases of 
biological warfare, epidemiology may provide 
the first warning of a biological attack. Also, 
through clinical diagnoses, the identification of 
the specific biological agent may be established. 
These are normal functions already in use and 
are the responsibility of the medical service. Re- 
liance on epidemiological warning is undesirable 
because, obviously, the attack has already been 
made and casualties may be mounting. Then too, 
it may be difficult to state with certainty whether 
the source of infection was natural or actually re- | 
sulted from a biological warfare attack. 

(c) Physical detection.—This type of detec- 
tion is based on the measurement of particles 
within a specified size range, and possibly the 
simultaneous measurement of other physical prop- 
erties. Such detection may indicate an attack is 
occurring or has occurred, but it does not reveal 
which organism is involved. Research is cur- 
rently underway on the development of effective 
methods of physical detection. It is possible that 
some day an instrument may be devised to sample 
continuously a medium, such as air or water, and 


Figure 3—6.—A biological warfare field sampling kit. 
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sound an alarm in the event of an abnormal in- 
crease of pathogenic organisms in that medium. 

(d) Biological detection.—This is the posi- 
tive detection and identification of pathogenic 
micro-organisms. It involves growing the organ- 
isms in a culture medium, examining them under 
a microscope, and subjecting them to a series of 
biochemical and biological tests. The two phases 
in the biological detection of a pathogen are 
field sampling, and laboratory examination which 
will be discussed in chapter 13. A BW field sam- 
pling kit is shown in figure 3-6. 


PHYSICAL PROTECTION 


It has been stated previously that the presence 
of pathogenic micro-organisms on or within the 
body of an individual does not ensure that infec- 
tion is an invariable result. Nevertheless, it seems 
likely that the chances of possible infection would 
be greater in the presence of larger numbers of 
such organisms. It would be desirable, therefore, 
to prevent all such disease-carrying organisms 
from coming into direct contact with the body. 
This can be accomplished by means of certain 
physical methods of protection. These methods 
are based on the protective qualities of masks 
and special clothing for individual protection and 
of group shelters for collective protection. These 
types of protection are similar to those used 
against chemical agents. 

The ultimate goal of physical protection is the 
absolute exclusion of pathogens from the respira- 
tory passages and from the exposed body sur- 
faces. For convenience in this presentation, the 
problem of physical protection against biological 
warfare agents is considered under two major 
headings: (1) individual physical protection; and 
(2) group physical protection. 

1. Individual protection.—The most important 
single piece of equipment for individual protec- 
tion is the protective mask. The volume of air in- 
haled depends upon the degree of physical ac- 
tivity. A man at rest inhales approximately 10 
quarts of air each minute and the volume in- 
creases with physical exercise. Thus, it is ap- 
parent that a considerable number of airborne 
pathogens could be inhaled in a very short time. 
The protective mask prevents the entry of micro- 
organisms by filtering the air inhaled by an 
individual. 
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Filtration is accomplished in the canister of 
the mask by means of an efficient mechanical 
filter and a chemical filling that is capable of 
keeping out both biological and chemical agents. 
Military canisters are not exhausted or deterio- 
rated by biological warfare agents. Their external 
surfaces can be decontaminated and the canister 
reused in an emergency. However, undue ex- 
posure to biological warfare decontaminants does 
affect the canisters. Canisters offer only limited 
protection (approximately 30 minutes) against 
formalin vapors in concentrations normally en- 
countered during biological decontamination. 

The M3A1-10A-6 and the M9A1 protective 
masks are currently issued to shore-based person- 
nel. The MK4 and MK5 masks are issued only 
to forces afloat and are not discussed here. The 
M9A1 mask, shown in figure 3-7, is used to pro- 
tect the face and lungs against chemical warfare 
toxic gases, biological agents, and radiological 
dust. It has a full-type rubber faceplece with 
canister directly attached at the cheek position 
and is issued complete with canvas carrying case 
and anti-dim set. 

The mask is supplied in 3 sizes, that is, small, 
medium, and large. Unless properly fitted, how- 





Protective mask. 


Figure 3—7.—M9AIl 
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ever, some leakage around the edges of the face- 
piece may be expected because of variations in the 
size and shape of individual faces. In chemical 
warfare defense, this leakage usually is not se- 
rious, but in the case of biological attack, it could 
be dangerous. Therefore, an additional hood 
(see fig. 3-8) is employed to protect personnel 
who are exposed to biological warfare agents for 
long periods of time. This protective hood is de- 
signed so that the exhaled air maintains a positive 
pressure between the hood and the mask, thus 
preventing biological agents from entering around 
the edges of the facepiece. 

Next in importance to the protective mask is 
the amount and type of clothing worn for indi- 
vidual protection. Impregnated clothing, while 
primarily intended for protection against chemi- 
cal agents, is effective in protecting the body sur- 
faces against biological agents as well. In gen- 
eral, specially treated clothing is not required for 
all personnel. Ordinarily, two layers of conven- 
tional clothing (long underwear and coveralls) 
with socks, shoes, gloves, mask, and hood will be 
sufficient. This combination is recommended for 





Figure 3=8.==M9A1 Protective mask with impregnable hood. 
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general use where protection against biological 
warfare agents is deemed advisable. 

The following precautions should be taken in 
the event conventional clothing 1s worn: 

a. Trouser legs should be pulled down to the 
ankles in two separate folds, one on each side of 
the legs, with the folds toward the back. If 
trouser legs have ties, they should be firmly fas- 
tened; if not, they may be fastened with string 
or extra shoelaces. They should be tucked inside 
boot tops, or in the case of field shoes, inside socks. 

b. Sleeves should be rolled down and cuffs 
buttoned. 

e. Shirt and jacket collars should be fastened 
securely. All flaps must be smoothly and prop- 
erly interleaved. 

d. All button openings should be securely 
fastened. Other garment openings should be tied 
or otherwise secured. 

e. Gloves should be drawn over sleeve cuffs 
to provide the best possible protection of the 
wrists. 

f. Leather shoes should be kept in good re- 
pair and made as nearly waterproof as possible 
to prevent the entry of pathogens with water 
leakage during rainy weather. 

Decontamination crews and other personnel ex- 
posed to biological agents for long periods of 
time should be equipped with special clothing. 
Impermeable clothing is preferred when the haz- 
ard is great enough to compensate for the dis- 
comfort of the wearer. Modified coveralls, gloves 
(impregnated if possible), and rubber boots 
should be worn by decontamination crews. Modi- 
fied coveralls may have to be made in the field 
and consist of extra legs and sleeves over the regu- 
lar ones. The extra units should be made of ma- 
terial similar to the coverall proper and attached 
at the elbow and knee only. The outside sleeves 
and legs should be equipped with a drawstring 
or other suitable means of closing them around 
the wrist and ankle. 

All precautions previously mentioned in regard 
to the wearing of conventional clothing should 
be observed in addition to the following: 

a. The inside trouser legs should be secured 
as with conventional clothing. The outside 
trouser legs should be rolled over the top of the 
boots and fastened with the drawstring at the 


ankles, 
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b. The inside sleeves should be secured as with 
conventional clothing. The outside sleeves should 
be drawn over the gloves and fastened securely 
at the wrists. 

Once protective clothing is contaminated, it can 
be removed safely only by prescribed means. 
Afterwards, 1t must be decontaminated or de- 
stroyed to prevent. further contamination. 

2. Collective protection.—Collective protection 
includes the use of group protective equipment 
and the application of defensive measures in or- 
der to reduce the effectiveness of biological war- 
fare agents. Collective protection includes the 
use of protective shelters, the protection of food 
and water supplies, the application of decontami- 
nation procedures, and the use of preventive medi- 
cine such as vaccination, personal hygiene prac- 
tices, and military sanitation measures. These 
topics, except for preventive medicine, are de- 
veloped more fully in chapters 11, 13, and 14. 


PEST CONTROL 


The primary responsibility for recommenda- 
tions to the Commanding Officer to effect health 
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(including vector) control is assigned to the medl- 
cal department. The term vector 1s used here 
in the broad sense to include all pests of public 
health importance, such as mosquitoes, flies, lice, 
fleas, mites, ticks, rodents, and other types of 
animals capable of transmitting pathogenic 
organisms. 

The control of economic pests and the opera- 
tional support of vector control programs are the 
responsibilities of the Commanding Officer which, 
normally, are delegated to the Public Works or 
Marine Corps Maintenance Officer. Included in 
this category of economic pests are termites and 
other wood destroying insects, moths, subsistence 
pests, landscape pests, marine borers, roaches, and 
ants. Since pest control is a normal function of 
the Public Works Officer, it is not within the scope 
of this publication to describe these duties. Al- 
though it has been pointed out previously that 
the dissemination of biological agents by vectors 
does not appear as likely a method as other 
available methods, it is important that approved 
pest control measures be emphasized as part of 
the biological warfare defense program of every 
shore activity. 


Chapter 4 


CHEMICAL WARFARE 


Chemical warfare may be defined as the use 
of any liquid, solid, or gas which produces casu- 
alty, harassing, screening, or incendiary effects by 
means of chemical action. The scope of chemical 
warfare is broad and includes the actions of war 
gases, smokes, and incendiaries. War gases are 
used against personnel to produce effects ranging 
from temporary discomfort to quick death. 
Smokes are employed to hide shore facilities, ships, 
and personnel. Incendiaries are utilized to de- 
stroy flammable supplies and structures as well 
as to kill, disable, or demoralize personnel. Al- 
though chemical agents are not extensively uti- 
lized to poison food or water, contamination 
incidental to chemical warfare may be expected. 
The effects of chemical warfare can be wide- 
spread because it can be used both tactically and 
strategically to produce casualties, concealment, 
and destruction by fire anywhere within the range 
of weapons and aircraft. 

Briefly, the aims of chemical warfare may be 
stated as follows: 

1. To inflict casualties or to harass personnel. 

2. To make strategic areas impassable or un- 
tenable. 

3. To render unusable or to destroy flammable 
materials, supplies, installations, and hous- 
ing. 

4. To provide concealment for shore facilities, 
ships, and personnel. 

5. To demoralize personnel and thereby reduce 
their military efficiency. 

The Civil Engineer Corps officer is primarily 
responsible for the design, construction, and 
maintenance of public works and construction 
battalion installations. Thus, he is in a position 
to render effective technical assistance not only 


in devising and applying defensive measures for 
the protection of structures and utilities, but also 
m directing recovery operations and other related 
phases of the chemical warfare defense program. 

In order to provide effective technical assist- 
ance, it is imperative that the CEC officer know 
the various types and characteristics of chemical 
agents used for military purposes, their effects 
on personnel and the measures for self-aid after 
exposure. He should be acquainted with the 
possible forms of chemical attack, the probable 





Figure 4—1.—Readiness is the key to successful defense against 
- chemical attack. 
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method of delivery, and the anticipated enemy 
objectives. Also, he should know the preparatory 
measures involved in planning and executing a 
defense program, such as personnel training and 
protection, gas detection equipment, gas-proof 
shelter design and construction, as well as the 
protection of food, water, material, and equip- 
ment. In addition, he should be familiar with 
recovery measures, including detailed procedures, 
recommended methods, equipment required, and 
the organization necessary for decontamination 
of personnel, surfaces, vehicles, food, and water. 
Most of these topics are presented in the follow- 
ing sections of this chapter, the others are dis- 
cussed more appropriately in subsequent chapters. 


CHEMICAL WARFARE AGENTS 


1. Types of agents. —A chemical agent is any 
liquid, solid, or gas adaptable for military use 
that is capable of producing lethal, injurious, or 
incendiary action. The three main types of 
chemical agents are war gases, screening smokes, 
and incendiaries. 

(a) War gases.—The first war gases were 
literally gases, that is, they were in a gaseous 
state; hence the origin of such terms as gas war- 
fare and gas mask. These terms were short and 
convenient, and continued in use even after the 
introduction of toxic liquids and solids, such as 
mustard gas (which is a liquid at ordinary tem- 
peratures) and vomiting gases (which are finely 
divided solid particles). Such terms as war gas 
and gas are now considered specialized military 
terms which are sanctioned by long usage in 
Department of Defense publications. 

Records show that one of the earliest known 
efforts to overcome an enemy by the use of pol- 
sonous and suffocating gases was in the Pelopon- 
nesian War. At the siege of Platae in 428 B. C.. 
wood, saturated with pitch and sulfur, was 
burned under the walls of the city. Although 
this operation was unsuccessful, about 5 years 
later, a similar attack was completely successful 
at the siege of Delium. 

Man’s success through the years in developing 
poisonous warfare gases is reflected in a resolu- 
tion, adopted at the Hague Conference in 1899, 
forbidding their use. 

A new era began in modern warfare when the 
Germans unveiled a new chemical weapon, chlo- 
rine, during World War I. By present standards 
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chlorine is an ineffective agent, yet within a few 
hours after its release at Ypres on April 22, 1915, 
it produced complete demoralization and caused 
20,000 casualties with 5,000 fatalities. In the 
following months both sides employed toxic 
chemical gases. It is reported that a total of 
17,000 chemical troops and 120,000 tons of chemi- 
cals were used, which caused over 1,250,000 
casualties. 

During the period 1918-41 research and de- 
velopment by the Chemical Warfare Service (now 
the Chemical Corps) of the U. S. Army resulted 
in the development of several important projects 
including the following: 

1. A 4.2-inch rifle mortar (see fig. 4-2) and gas 
shell. 

A new white phosphorous smoke and incen- 
diary shell. 

Airplane spray tanks suitable for spraying 
liquid toxic agents and smokes. 

4. Impregnated protective clothing. 

5. Improved gas masks. 


With the outbreak of World War IT in Europe, 
the threat of the use of toxic gases accelerated 
chemical warfare activities in this country. Gas 
masks and protective clothing were improved, 
rapid gas detection devices were perfected, and 
new toxic agents, such as the nitrogen mustards 
and cyanogen chloride, were discovered, and pro- 
duction processes developed. It is not entirely 
clear why Germany did not use chemical warfare 
during World War II; perhaps it was because of 
the certainty of Allied retaliation. With the close 
of the war, German discoveries in chemical war- 
fare became known to the Allies. Their major 
contribution was the development of the nerve 
gases, now called the G-series, which will be dis- 
cussed in another section of this chapter. The 
extent of German research and the large quanti- 
ties of munitions uncovered after the war prove 
conclusively that toxic gases were considered a 
potent weapon. 

(b) Screening smokes.—One of the earliest 
uses of warfare smoke was in 1701 when Charles 
XII of Sweden burned damp straw to produce a 
smoke screen during a river crossing. Other spo- 
radic attempts were made to use smoke, but the 
results of such early, isolated incidents were al- 
ways too uncertain to justify the adoption of 
smoke as a recognized agent of warfare. 


2. 


3. 


PASSIVE DEFENSE 





Figure 4—2.— U. S. Army 4.2-inch chemical mortar. 


The first recorded modern use of smokes was 
in 1906 when the German Navy conducted experi- 
mental fleet maneuvers with chemically produced 
smokes. The fruits of these experiments were 
realized in 1916 when smoke screens were em- 
ployed with outstanding success at the battle of 
Jutland. As a result, screening smokes were soon 
employed in land operations by both Allied and 
German forces. During World War I, the Allies 
excelled the Germans in the use of smokes, both 
from a qualitative and a quantitative standpoint, 
but the Germans retained the lead in the use of 
war gases. 

Smokes were used extensively throughout 
World War II. Aircraft and smoke boats were 
utilized to screen transports, cargo carriers, and 
tankers during air raid alerts and while support- 
ing amphibious landings. Late in World War II, 
smokes were very effective in covering whole har 
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bor and transport areas during kamikaze attacks. 
They were also used to aid underwater demolition 
teams in diversionary raids. Figure 43 illustrates 
the use of screening smoke in World War II. 

(c) Incendiaries.—Historically, incendiaries 
are an ancient weapon. (reek fire was perhaps 
the most famous of all the early means of chemical 
warfare. The exact composition of this com- 
pound is unknown, but it was a powerful incendi- 
ary which produced suffocating fumes. Also, 
there are numerous Biblical references describing 
the use of pitch, sulfur, and similar substances as 
incendiaries. Prior to the utilization of black 
powder as a propellant in the fifteenth century, in- 
cendiaries were used extensively. From this time 
until World War II, the use of incendiaries de- 
clined because the range of firearms caused armies 
to engage each other at such distances that they 
could not be reached effectively by incendiaries in 
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Figure 4—4.—A portable flame thrower in action. 
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use at the time. The advent of the airplane, how- 
ever, overcame this difficulty and led to the de- 
velopment of this type of chemical warfare agent. 

During World War I, incendiary bombs, gre- 
nades, and flame throwers (see fig. 44) were de- 
veloped and used. The bombs were dropped from 
airplanes and contained various incendiary ma- 
terials including white phosphorous, thickened 
gasoline (napalm), and thermate. Figure 4-5 
shows 2 napalm bombs arriving at their destina- 
tion. 

The flame thrower was used unsuccessfully in 
World War I by the Germans. It was further de- 


veloped by the Allies and contributed materially 
to our victories in the Pacific during World War 
II. In view of its success against the Japanese, the 
use of the flame thrower was extended to the Eu- 
ropean theatre. Here it was not entirely effective 
at first, principally because of its limited range 
and because the gasoline was largely consumed 
in its passage to the target. These defects were 
remedied somewhat by the use of a heavier oil, but 
the problem was not completely solved until 
napalm thickener was developed. This additive 
jellied the gasoline, allowing the chemical agent 
to scatter in “blobs” on reaching the target, and 





Figure 4—5.—Twin masses of fiery napalm mark direct hits on a rail junction. 
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then to burn sufficiently slowly to produce the 
maximum incendiary effect. 

2. Classification of agents.—The chemical agents 
which make up the three broad groups previously 
discussed, that is, the gases, the smokes, and the 
incendiaries, may be classified from several points 
of view. They may be classed on the basis of their 
chemical composition, their normal physical state, 
their period of effectiveness, the extent of their 
action, their tactical advantages and uses, or their 
physiological effects on the human body. It must 
be pointed out that some agents may be classified 
properly under more than one heading. For ex- 
ample, certain agents possess more than one phys- 
lological action on the body and therefore may 
be classified under more than one heading in this 
group. The actual names used for the agents are 
in some cases the chemical names, such as phosgene 
and hydrogen cyanide; sometimes, however, they 
have other origins, such as mustard and adamsite. 
Chemical warfare symbols are letters or combi- 
nations of letters used for convenience in place of 
the full names of various chemical agents. 

As shown in table 4-1, four common ways in 
which chemical warfare agents may be classified 





are physical state, persistency, tactical use, and 
physiological action. Table 4-2 shown on pages 
18 and 79 merits careful study because it not only 
supplements table 4-1 but also serves as a general 
reference chart. 

(a) Physical state.—Classification by physi- 
cal state merely indicates whether the customary 
state of a chemical agent is a solid, a liquid, or a 
gas. The normal physical state of an agent de- 
termines to a large extent its tactical use, per- 
sistency, and physiological action as well as the 
type of munition used for its dispersion. 

(b) Persistency.—This refers to the length 
of time an agent normally remains effective in the 
open at its point of dispersion. In this sense the 
term effective means capable of producing casualty 
or other intended result on unprotected personnel. 
Insofar as persistency is concerned, war gases are 
broadly classified as either persistent or nonper- 
sistent. 

An agent which is persistent is one which nor- 
mally remains effective in either a liquid or a solid 
form for more than 10 minutes at its point of 
release. Persistent gases can be further divided 
into moderately persistent, which means effective 


TABLE 4—1.—Classifications of chemical Agents 


1. Solid. 
Physical state. _____.-__- 2. Liquid. 
3. Gas. 


; more than 10 minutes. 
Persistency-------------- 


point of dispersion. 


1. Persistent agents are those normally effective in the open at the point of dispersion for 
2. Nonpersistent agents are those normally effective in the open, 10 minutes or less, at the 


1. Casualty gases are those capable of producing serious injury or death. 
2. Harassing gases are those which force masking and delay operations. 


Tactical use_____._______ 


3. Screening smokes are agents which produce dense, obscuring smoke to deny observation 


and to reduce the effectiveness of aimed fire. 
4. Incendiaries are munitions used primarily for setting fires, but they may cause casualties 


from burns. 


bo 


. Blister gases are absorbed readily by both exterior and interior parts of the body. They 


cause inflammation, blisters, and general destruction of tissue. 
3. Blood gases cause injury after they are absorbed into the blood stream. 


‘Physiological action. -.-...- 


and death. 


4. Nerve gases cause running nose, chest tightness, dimmed vision, difficulty in breathing, 
excessive sweating, nausea, abdominal pains, staggering, confusion, drowsiness, convulsions, 


5. Vomiting gases cause coughing, sneezing, nasal discharge, vomiting, and pain in nose, 


throat, and chest. 


1. Choking gases cause irritation and inflammation of the respiratory tract. 


Headaches often follow. 


6. Tear gases cause copious flow of tears and intense, but temporary, eye pain. 
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at the point of release for 10 minutes to 12 hours; 
and highly persistent, which means effective at the 
point of dispersion for more than 12 hours. 

Probably, persistent agents would be applied by 
airplane spray or by an explosive charge. In such 
application the objective would be to attain as wide 
a distribution of the agent as possible. Hence, a 
shell attack would be characterized by the use of 
many small projectiles rather than by the use of a 
few large ones. This technique differs from that 
employed in the distribution of nonpersistent 
agents which are applied to attain a great concen- 
tration in a short time. 

An agent which is nonpersistent is one which 
is normally effective for a period of 10 minutes or 
less at its point of release. The nonpersistent 
gases exist only as vapor after being released from 
munitions. In contrast to the persistent agents 
which may be applied against occupied or unoccu- 
pied targets, the nonpersistent or temporary agents 
are directed only against concentrations of per- 
sonnel. This limitation is imposed by the speed 
with which the agent is dispersed or neutralized. 
Since nonpersistent agents have little effectiveness 
against protected personnel, it 1s necessary for an 
enemy to attain a lethal concentration within 2 
minutes after the attack begins in order to pre- 
vent personnel from making full use of protective 
equipment. Accordingly, such agents are dis- 
persed by a bombardment with large shells in 
order to attain a sudden, crash concentration. 

It must be remembered that the persistency of a 
gas usually decreases as the rate of vaporization 
increases. Vaporization increases with tempera- 
ture, wind velocity, and fineness of dispersion. 
Thus, any given persistent gas is apt to be less 
persistent in hot weather, when exposed to wind, 
or when dispersed in a fine spray. However, even 
nonpersistent agents may persist for hours in low 
sheltered places, particularly when favored by low 
temperature, dampness, and still air. 

(c) Tactical use.—Chemical warfare agents 
may be classified tactically as casualty gases, 
harassing gases, screening smokes, or incendiaries. 

Casualty gases are war gases which are capable 
of producing serious injury or death. This group 
includes the blister gases, choking gases, blood 
gases, and nerve gases. These will be described 
more fully in this chapter under the physiological 
classification. Examples of casualty gases include 
mustard, nitrogen mustards, Lewisite, phosgene, 
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hydrogen cyanide, cyanogen chloride, and the G- 
series of nerve gases. 

Harassing gases are gases which cause a tem- 
porarily disabling effect. There are two types of 
harassing gases. One type, the tear gases, causes 
personnel to don protective masks and thus delays 
military operations. The other type of harassmg 
gas is the vomiting gases. These cause great dis- 
comfort, which usually is of temporary duration. 
Sometimes, however, they are used in combina- 
tion with casualty gases. In such instances the 
harassing agent causes nausea of personnel with 
the subsequent removal of their protective masks. 
Upon exposure, the unprotected victim becomes 
a sure casualty to the accompanying lethal gas. 
Examples of vomiting gases are adamsite, di- 
phenylchloroarsine, and diphenylcyanoarsine. 

Screening smokes are chemicals which, when 
burned, hydrolyzed, or atomized, produce a dense 
obscuring smoke. Essentially, they are defensive 
weapons whose function is to hide personnel, in- 
stallations, and ships. Technically, a smoke is a 
dispersion of extremely fine solid or liquid parti- 
cles suspended in the air. By reflecting and ab- 
sorbing light, these particles result in typical 
smoke clouds. The extent of such scattering of 
light is dependent upon the size and number of 
the suspended particles. 

In practice, the smokes are produced in several 
ways: (1) by combustion or vaporization of a 
smoke-producing substance; (2) by chemical ac- 
tion of a smoke-producer with water; or (3) by 
explosion of a shell containing a smoke agent. 
Regardless of the mode of generation, the smokes 
fall into two categories, those involving liquid 
particles, and those involving solid particles. 
Examples of smokes include white phosphorous, 
hexachloroethane mixture, and titanium tetra- 
chloride. 

Incendiaries are materials that generate heat 
upon exposure to air, or upon ignition, to cause 
ignition of combustible substances in the vicinity. 
Incendiaries may be divided into two broad 
classes: (1) the spontaneously flammable ma- 
terials, for example, phosphorous; and (2) those 
agents which require ignition, such as thermate, 
magnesium, and the thickened gasoline incendi- 
aries. The second class of agents is far more 
widely used, and the success of modern incendiary 
warfare may be attributed largely to these 
members. 
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(d) Physiological action.—With respect to their 
physiological effects on the human body, chemical 
warfare agents are classified as choking gases, 
blister gases, blood gases, nerve gases, vomiting 
gases, and tear gases. It is to be noted that this 
classification omits screening smokes and incendi- 
aries. However, white phosphorous, as either a 
smoke or an incendiary, as well as other incendi- 
aries, can produce casualties. 

Choking gases are actually liquids which pro- 
duce vapors causing irritation and inflammation 
of the nose, throat, and lungs. In extreme cases, 
bodily membranes swell, lungs fill with liquid, and 
death results from a lack of oxygen. In some in- 
stances these gases may combine a tear and vomit- 
ing effect with the choking action, but their main 
physiological effect is limited to the respiratory 
tract, with injury extending to the deepest parts 
of the lungs. 

Choking agents fall into two broad categories, 
the arsenic compounds and the nonarsenic com- 
pounds. Regardless of composition, however, the 
choking gases have the same general characteris- 
tics; they require a large concentration for effec- 
tive action, they are potent on short exposure, and 
their physiological results are similar. In addi- 
tion to their effect on the respiratory system, the 
arsenic compounds act as systemic poisons and in- 
jure internal organs. Phosgene and diphosgene 
are examples of choking gases. 

Blister gases are liquids which cause serious 
damage because they attack both interior and ex- 
terior parts of the body. In a liquid state, blister 
gases cause severe chemical burns, blisters, in- 
flammation, and general tissue destruction. Asa 
vapor, these gases produce burns on the skin and 
eyes and attack the respiratory tract. Absorption 
of these gases anywhere in the body may result in 
systemic poisoning. 

The first symptom of blister gas injury usually 
appears as an eye irritation. Later, other body 
parts are affected, particularly those parts which 
perspire easily. These effects consist of skin burns 
followed by blistering and the forming of ulcers 
or open sores. Also, if vapors have been inhaled, 
the lungs may be injured. A few examples of 
blister gases are mustard, nitrogen mustards, and 
Lewisite. (See table 4-2.) 

Blood gases are chemical agents that cause in- 
jury after they reach the blood stream. They are 
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absorbed into the body by breathing, by ingestion, 
or through the skin. They interfere with respira- 
tion and affect other body functions by their pri- 
mary action on the elements of the blood. The 
three principal gases in this group are hydrogen 
cyanide, cyanogen chloride, and arsine. 

Nerve gases are the G-series chemical agents 
first discovered by the Germans during World War 
II. They are absorbed into the body in a manner 
similar to that of the blood gases, that is, by breath- 
ing, by ingestion, or through the skin. They dis- 
turb various bodily functions by their effects on 
the nerve structure of the body. GA, GB, and GD 
are examples of nerve gases which represent the 
most recent development in offensive chemical war- 
fare. Preliminary results indicate that nerve gases 
may prove the most effective of all toxic gases. 
The outstanding characteristics of the nerve gases 
are their lack of properties for rapid and easy de- 
tection, their persistency, and the rapidity with 
which very small concentrations can produce 
casualties and death. The symptoms of G-gas 
poisoning include chest tightness, dimmed vision 
due to pupil contraction, difficulty in respiration, 
nausea, abdominal pains, headache, convulsions, 
coma, and death. 

Vomiting gases are normally solids which va- 
porize when heated to form harassing smokes. 
Their principal effect is to cause extreme discom- 
fort by inducing sneezing, coughing, or vomiting 
which is generally accompanied by pains in the 
nose and throat, nasal discharge, and sometimes 
tears or headache. In general, vomiting gases are 
nonpoisonous and produce temporary effects. Al- 
though these effects wear off quickly when the gas 
is released outside, serious illness or even death 
may result if the gas is released inside. As stated 
previously, vomiting gases are classed as har- 
assing agents which are sometimes used in con- 
junction with more deadly agents. Three of the 
most important vomiting gases are diphenylchlo- 
roarsine, adamsite, and diphenylcyanoarsine. 

Tear gases are liquid harassing agents whose 
vapors attack the eyes and cause an excessive flow 
of tears with intense, but temporary, eye pain. In 
some cases the skin may be irritated, but ordinari- 
ly, tear gas casualties do not require medical at- 
tention. Generally, tear gases are used for train- 
ing purposes and riot control; however, they may 
be used in warfare to force masking of personnel 
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and so reduce military efficiency. Chloroaceto- 
phenone in chloroform, and bromobenzylcyanide 
are examples of tear gases. 


DEFENSIVE MEASURES 


The primary reason for the establishment of a 
chemical warfare defense program for a shore sta- 
tion is to ensure the continuation of both its of- 
fensive and defensive powers. This can be done 
by providing adequate protection against chemical 
agents for personnel, equipment, and materials. 
Although the effectiveness of chemical warfare has 
been increased in recent years, substantial protec- 
tion against such attacks is possible. The specific 
type of defense will, of course, depend upon the 
local situation. It is imperative that preparatory 
defensive measures be thoroughly planned not only 
to protect personnel, supplies, and equipment, but 
also to ensure that damage control measures will 
be executed promptly. It must be remembered 
that the planning and execution of chemical war- 
fare defense measures for a shore establishment 
will require the close cooperation of all elements 
of a command. 

1. Warning of attack.—Some basis for warn- 
ing of a chemical attack may come through direc- 
tives and intelligence reports as well as current 
tactical and strategical considerations related to 
the type of station. In addition, chemical warfare 
attacks may be detected without the aid of special 
equipment by one or more of the following means: 
method of release, appearance, odor, and sensation. 
For example. alert eyes may see suspicious gas 
vapors, airplane sprays, smoke screens, or liquid 
gas in puddles and on vegetation; sharp ears may 
note that certain shell explosions sound different- 
ly; or a keen nose may detect the characteristic 
odor of those war gases which have odors. 

Also, burning, biting, choking, or prickly feel- 
ings may be felt in the nose, throat, or lungs, or 
on the skin. Although such physical indications 
of chemical attack may come too late, other 
physiological effects may be noted on personnel. 
These include running nose, eye irritation, dif- 
ficulty in breathing, or dimming of vision with 
pupil contraction. Though man’s physical senses 
may detect the presence of war gases, they can- 
not be relied on to provide adequate warning of a 
chemical attack. Therefore, special gas detection 
devices have been developed. These are discussed 
in detail in chapter 13. 
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2. Individual protection.—Individual defensive 
equipment against chemical warfare agents in- 
cludes such items as (a) protective masks; (b) 
permeable clothing; (c) impermeable clothing; 
(d) individual protective covers; and (e) other 
protective accessories. 

(a) Protective masks.—The term protective 
mask is preferred to gas mask because the mask 
now in use offers protection for the face and lungs 
against toxic gases, biological agents, and radio- 
active dusts. The mask is probably the most im- 
portant single item of protective equipment inas- 
much as it protects such vulnerable areas as the 
eyes, face, and respiratory tract. As mentioned 
in chapter 3, two types of protective masks are 
currently issued to shore personnel: the lght- 
weight service mask (see fig. 4-6) and the protec- 
tive field mask (see fig. 4-7). 

In general, the operation of all protective masks 
is essentially the same. As the wearer inhales, air 
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Figure 4—7.— Protective field mask. 
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is drawn into a canister containing a filtration 
system. This system consists of a mechanical fil- 
ter which clears the air of solid or liquid particles 
and a chemical filling, usually activated charcoal, 
which adsorbs or neutralizes toxic gases and irri- 
tant vapors. The purified air then passes to the 
region of the wearer’s nose where it is inhaled. 
Exhaled air is expelled from the mask through 
an outlet valve which is constructed so that it 
opens only to permit exhaled air to escape. 

The effectiveness of the protective mask de- 
pends largely upon its filtration system. As the 
mask is used against toxic gases, its effectiveness 
decreases because the filter and the chemical filling 
in the canister become exhausted. The length of 
time that a canister remains effective varies with 
the type and concentration of the chemical agent, 
the length of exposure, and the breathing rate of 
the wearer. In addition, temperature and humid- 
ity also affect the period of effectiveness. A 
change in any of the above factors will affect the 
life of the canister because it can hold only a defi- 
nite weight of a given gas under given conditions. 
Canisters, however, rarely break down suddenly. 
Usually they fail gradually and warn the wearer 
that replacement is needed by causing minor sen- 
satory effects, such as a persistently slight odor of 
gas or continuous lacrimation. 

It must be remembered that protective masks do 
not supply oxygen, but can only purify whatever 
air may be present. Oxygen deficiencies are often 
found in enclosed places during fires or after ex- 
plosions, especially in mines, in holds or compart- 
ments of ships, in oil tanks, and the like. If it is 
necessary to enter places where a deficiency of oxy- 
gen is suspected, the Navy oxygen breathing ap- 
paratus should be used. Further details concern- 
ing this type of equipment are contained in the 
U.S. Navy Structural Fire Fighting Manual. It 
must also be realized that protective masks are for 
use against known war gases and smokes; they 
are ineffective in fire fighting and against certain 
toxic gases including ammonia, carbon dioxide, 
commercial fuel gases, nitrous fumes, and sulfur 
dioxide. However, special canisters can be sup- 
pled for use against some of these gases. 

(b) Permeable protective clothing.—This 
type of clothing, sometimes called impregnated 
clothing, may be either ordinary or special cloth- 
ing that has been impregnated with chemicals 
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which neutralize vapors and very small drops of 
blister gas. Although a degree of protection is 
provided against some of the liquid blister gases, 
no special protection is afforded, however, against 
the G-series of nerve gases nor against gamma 
radiation. 

The general principle employed in making 
clothing protective against blister gas vapors 1s to 
fix a chlorinating chemical, usually impregnite, 








Figure 4—8.—Permeable protective clothing. 
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into the clothing by means of a binder in which 
blister gas is soluble. Although the clothing af- 
fords a high degree of protection against vapors 
and small droplets of blister gas, it does not pro- 
tect against large drops or splashes of liquid blis- 
ter gas. These penetrate to the body of the wearer 
by the exhaustion of the impregnite at the point 
where the fabric becomes wet. Should a large 
splash of liquid be clearly visible upon clothing 
that cannot be removed immediately, the contam- 
inated portion should be cut or torn from the gar- 
ment and proper self-aid measures taken. 

Permeable protective clothing loses some of its 
strength and durability even when properly im- 
pregnated, but its usability is not affected. The 
slight increase in garment weight and the odor of 
the impregnite may cause some discomfort to the 
wearer, but these factors will not materially lessen 
his efficiency. Permeable clothing should be 
stowed in cool, dry places and should be protected 
from sunlight. The effectiveness of the chemical 
used to impregnate clothing is reduced with age. 
Although its effective life is about 3 years, fre- 
quent use and laundering reduces this time accord- 
ingly. In view of this, permeable clothing should 
be tested periodically with testing sets to deter- 
mine whether the remaining chemical is sufficient 
to provide adequate protection. | 

(c) Impermeable protective clothing.—Some- 
times called impervious clothing, this type of 
clothing is made of butyl rubber-coated materials 
which provide adequate protection against bio- 
logical agents and liquid chemical agents. In ad- 
dition, some protection is offered against showers 
of radioactive dust. However, the radioactivity 
is in no way reduced by impermeable clothing, so 
the protection is limited largely to making the de- 
contamination process somewhat easier. 

Despite its relatively high resistance to liquid 
chemical agents, impermeable clothing can be 
penetrated in time; therefore, liquid contaminants 
should be neutralized or removed as soon as pos- 
sible. Because of the high degree of protection 
afforded, impermeable protective clothing is used 
primarily by personnel engaged in extremely 
hazardous decontamination work or in other 
special operations involving danger from spillage 
or splashes in the handling of large quantities of 
liquid chemical agents. 

As shown in figure 4-9, a complete outfit of im- 
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Figure 4—9.—A complete outfit of impermeable protective clothing. 


permeable protective clothing consists of perme- 
able protective underclothing, an impermeable 
protective suit with hood, gloves, and boots, as well 
as other accessories, including a protective mask, a 
cooling suit, and boot covers. Because an imper- 
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meable suit is Impervious to air circulation and 
body perspiration, it will soon cause discomfort 
to the wearer during warm weather unless the cool- 
ing unit is worn over the impermeable protective 
suit. However, even with a cooling suit, imper- 
meable protective clothing can be worn for only 
relatively short periods of time. 

(d) Individual protective cover.—This item 
of protective equipment is designed to protect the 
head and body against spray and to reduce general 
contamination of clothing. The cover will provide 


protection against liquid blister gas for a period 
of some hours, but it will not protect against blister 
gas vapors. This device is generally carried in the 
protective mask carrier and consists of an envelope 
of impermeable material with a transparent head 
section. The wrapper for the cover has a tear-tape 
device for positive and quick opening. The cover 
is so folded that with a single movement of the 
hands it may be opened and thrown over the head. 
An illustration of an individual protective cover 
is given in figure 4-10. 
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Figure 4—10.—An individual protective cover with cellophane hood. 
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(e) Other protective accessories.—Shoe im- 
pregnite is issued to make shoes resistant to blister 
gas. This leather dressing not only softens, pre- 
serves, and waterproofs the leather, but also makes 
it resistant to the penetration of chemical and bio- 
logical agents as well as radioactive dust. It 
should be noted, however, that the warfare agent 
is not destroyed and therefore the outer surfaces 
of shoes may be highly contaminated following an 
exposure. 

Protective ointments are generally supplied 
only to personnel in active theaters of combat. 
One ointment, M5 Protective Ointment, protects 
against the blistering gases, such as mustard or 
the nitrogen mustards, and may be used to decon- 
taminate the skin after exposure. The second oint- 
ment, Ophthalmic BAL Ointment, is used only for 
treatment and protection of the eyes. It is used 
against the arsenicals, such as lewisite, ethyldi- 
chloroarsine, and similar agents. 
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3. Collective protection.—1It is quite possible 
that a chemical wai fare attack will subject an ex- 
tensive area of a shore activity to lethal concen- 
trations of war gases for periods as long as several 
days. Although masks and protective clothing 
offer adequate individual protection against 
chemical agents, they cannot be worn indefinitely 
because many essential functions cannot be per- 
formed satisfactorily while wearing such equip- 


ment. It is necessary, therefore, to provide some 


means of shelter where personnel may eat and rest. 
Protective shelters are also needed to provide lo- 
cations where communications, command, and 
similar functions can be conducted without inter- 
ruption. Figure 4-11 shows a cut-away model of 
a protective shelter. Further details on collective 
protection are contained in chapter 11. 

4. Material protection—Most chemical warfare 
agents, with the exception of the blister gases, are 
acids or form acids in combination with water. In 
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Figure 4—11.—A cut-away model of a protective shelter. 
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addition to corroding unprotected metals, they 
also attack leather, fabrics, and paint. Among the 
most corrosive agents are phosgene, diphosgene, 
titanium tetrachloride (as smoke), and sulfur 
trioxide-chlorosulfonic mixture (either as liquid 
or smoke). An agent in liquid form is more in- 
jurious than it is as a vapor. However, even 
vapors may render equipment useless if the con- 
centration is high or the exposure is long. 

Material contaminated with blister gas cannot 
be handled by unprotected personnel without in- 
jury until decontamination has been accomplished. 
This may be a difficult operation because wood, 
rubber, plastic, paint, leather, fabrics, and similar 
materials absorb the agent. In many instances 
such articles must be destroyed because of the dif- 
ficulty in decontamination. It is evident, there- 
fore, that all materials should be protected as much 
as practicable so that they will be serviceable when 
needed. 

Some of the most common means of protecting 
material are as follows: 

1. Gasproof shelters provide complete protec- 
tion against both liquids and vapors. 
Ordinary closed buildings, not gas-proofed, 
give complete protection against spray and 
fair protection against vapors. 

. Ordinary canvas tarpaulins offer fair pro- 
tection against liquids and some protection 
against vapors. Contaminated covers or tar- 
paulins should be removed as soon as the 
danger of further gas attack is over because 
liquid blister gases will readily penetrate 
them in about 10 minutes. 

. Improvised covers, such as loose boards or 

stowage under trees, provide only poor pro- 

tection against liquids and none against 
vapors. 

Coatings of oil, grease, or paint will protect 

metal parts against corrosion by acid gases. 

Such coatings will not protect against con- 

tamination by blister gases, however, since 

they absorb such gases. 


2. 


METHODS OF DETECTION AND IDENTIFICATION 


Although it is possible to detect certain war 
gases without the aid of special equipment, per- 
sonnel should be cautioned that the senses alone 
cannot be trusted to detect toxic gases. Gas identi- 
fication sets are used in training, but individual 


interpretation of odors varies so widely that the 
identification of war gases by smell is tricky and 
often unreliable. Then too, many of the new toxic 
gases have little, if any, detectable odor. Besides 
any such odor probably would be mixed with the 
odors of burning explosives, incendiaries, com- 
bustible materials, and even decontamination ma- 
terials. The enemy might also attempt to conceal] 
the use of a highly toxic gas by mixing it with 
other war gases to produce a confusion of odors. 


. Table 4-2 includes a word description of the com- 
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monly accepted odors associated with the various 
kinds of war gases. 

Since sensory impressions of war gases vary and 
cannot be depended upon to provide adequate 
warning of a chemical attack, it is imperative that 
chemical detection devices be used to ensure posi- 
tive and rapid identification of toxic war gases. 
Positive identification is essential if the most ef- 
fective measures are to be used in the protection — 
of personnel and material. Various detection de- 
vices have been standardized for both the detection 
and the identification of war gases. Most of these 
indicate the presence of gas by color changes which 
are chemically produced. To date it has been 
impossible to develop a single detector which is 
effective under all conditions for all gases. There- 
fore, a number of devices, such as crayons, paint, 
paper, and other apparatus, are employed to de- 
tect the presence of chemical warfare agents, 

Besides indicating the presence of toxic gases, 
some of these devices are useful in establishing the 
completeness of decontamination, in determining 
the presence of gas in concentrations too low to be 
detected otherwise, and in estimating the hazard 
of operations in contaminated areas. A more 
comprehensive discussion regarding the use, main- 
tenance, and limitations of some of the standard 
gas detection devices will be found in chapter 13. 


FORMS OF ATTACK 


Although the details of enemy tactics cannot be 
foreseen, the possible agents, the probable method 
of delivery, and the enemy objectives can be an- 
ticipated at every shore station for each form of 
chemical attack. A working knowledge of these 
things coupled with a general understanding of 
the nature and characteristics of chemical agents 
is essential to the chemical warfare defense plan- 
ning of every shore facility. 


PASSIVE DEFENSE 


1. Factors affecting the degree of damage.— 
Certain factors affect the extent of damage result- 
ing from a chemical attack; they also influence 
the defensive measures necessary for adequate pro- 
tection against such attacks. Some of the most 
important of these factors are: 


(a) Concentration of chemical 
agents delivered on the target. 

(b) Length of exposure of personnel. 

(c) Atmospheric conditions at the time of the 
attack. | 

(d) Nature and character of the terrain. 

(e) Method of defense developed, such as the 
training of personnel, the availability of 
both individual and collective protection 
equipment (including decontamination 
supplies and equipment). 

(f) Degree of surprise achieved by the attack. 

2. Possible forms of chemical attack.—The four 
major forms of chemical attack that might be used 
against shore stations are listed in table 4-3 with 
some of the possible agents for each form of at- 
tack, the probable method of delivery of each 
agent, and the anticipated objectives of an enemy 
in each form of attack. It is to be noted from this 
table that bombs, projectiles, and aircraft sprays 
seem to constitute the most likely methods of de- 
livery of chemical agents against shore establish- 
ments. In addition, however, other possible muni- 
tions for the delivery of chemical agents include 
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grenades, smoke pots, candles, land mines, cylin- 
ders, and flame throwers. The defense against 
each form of attack will depend more upon the 
chemical warfare agent itself than upon its method 
of delivery to the target. 

(a) Chemical bombs.—These bombs vary in 
weight from 10 pounds to more than 1,000 pounds. 
The smaller sizes are likely to be filled with blister 
gases, while the larger ones are generally filled 
with nonpersistent agents. Large bombs or bomb 
clusters containing nonpersistent gases constitute 
an especially dangerous form of chemical attack 
because huge quantities of toxic gas can be released 
in a very short time. By quickly placing such high 
concentrations of nonpersistent gases on a target, 
personnel are exposed to lethal doses before they 
have time to mask. Persistent gases, however, are 
more likely to be released from small burster-type 
bombs. These bombs have light cases which rup- 
ture on impact and yield a heavy contamination 
around the point of impact. 

Generally, chemical bombs are released from 
comparatively low-flying aircraft because bombs 
released at high levels imbed themselves into the 
earth prior to bursting, and the crater so formed 
directs the burst vertically to such heights that 
much of the effect is lost. Chemical bombs may 
also be equipped with proximity fuses so that the 
contents may be released above the surface of the 
earth to avoid the loss due to seepage and absorp- 
tion that would occur with a surface blast. 


TABLE 4-3.—Possible employment of chemical agents against shore stations 


Classification of agents 


EES A a “s EES A “s 


Possible agents 








Persistent gases probably 
used with high explosives 
and incendiaries. 


Nerve gases;! mustard gas; 
Lewisite. (See table 4-2 
for other agents.) 


Nonpersistent gases and toxic 
smoke. 


Phosgene; arsine; cyanogen 
chloride. (See table 4-2 
for other agents.) 

Hexachloroethane mixture; 
sulfur trioxide in chloro- 
sulfonic acid: titanium 
tetrachloride: white phos- 
phorous. 

Thermate; magnesium; 
thickened gasoline. 


Screening smoke___________- 


Incendiaries probably mixed 
with high explosives and/or 
persistent chemicals. 


1 Only moderately persistent. 
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Sprays; bombs; projectiles; | To 


Probable method of delivery Objectives of attack 














Bombs; sprays; projectiles; 
rockets. 


To keep a landing area under 
gas concentration. To 
deny the Navy use of 
bases. To inflict high cas- 
ualties. 

cloud | To inflict casualties by sur- 

prise attack. 


Bombs; projectiles; 
attack; rockets. 


slow or weaken the 


rockets. active defense. 


Bombs; firebombs--------- To destroy flammable mate- 
rial, structures, and in- 


stallations. 
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Figure 4—12.—Typical chemical projectiles. 


B 


(b) Chemical projectiles.—Shells of any cali- 
ber may be filled with chemical agents. These may 
be fired by ships or land-based artillery. Typical 
chemical projectiles are illustrated in figure 4-12. 
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The areas covered by bursts of various munitions 
are given in figure 4-13. 

Chemical mortar shells have approximately the 
same general characteristics as projectiles, but it 
is expected that such shells will find more use 
because mortars are mobile, have a high rate of 
fire, and can contain more agent than the corre- 
sponding size of artillery shell. A special mortar 
is desirable but is not essential to the discharge of 
chemical mortar shells. Such mortars vary in cali- 
ber from 3 to 5 inches and have a range as great as 
5,000 yards. In World War II the 4.2-inch mortar 
was used with great success in the distribution of 
white phosphorus. 

Chemical rockets are the most recently developed 
type of projectile. They are self-propelled missiles 
which are fired from relatively light launching 
devices. Smaller sizes of these projectiles are 
used instead of or as a complement to artillery or 
mortar bombardment. Larger sizes may be used 
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Figure 4—13.—Comparison of area coverage resulting from bursts of various munitions. 
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with the same effect as bombs; because of their 
large capacities they may be filled with sufficient 
phosgene or hydrogen cyanide to achieve a crash 
concentration. Such missiles would be used 
against large areas rather than against point tar- 
gets because the accuracy of rocket fire is not as 
great as with artillery or mortar shells. 

(c) Aircraft sprays.—Chemical spray attacks 
by low-flying alrcraft may be used to cover a large 
area with a persistent agent, such as mustard or 
lewisite, or to establish smoke screens. These at- 
tacks are designed to produce casualties among 
unprotected or partially protected personnel as 
well as to restrict the use of terrain and material. 
This form of attack is considered to be one of the 
most effective of all general methods. Its potency 
can be appreciated when it is realized that under 
average conditions an area approximately 400 
yards by 300 yards can be contaminated by an air- 
plane traveling about 300 knots and discharging 
simultaneously two 30-gallon tanks of blister gas. 
The area of contamination can be increased to 
about 800 yards by 200 yards when the tanks are 
discharged consecutively, but the density of the 
contamination is decreased by one-half. Under 
similar conditions, these areas can be increased 
approximately tenfold when nerve gases are used. 

(d) Chemical grenades.—These devices are 
commonly filled with vomiting gases, smokes, or 
incendiary agents. Although they are used pri- 
marily against personnel, they may be used also 
to create fires or local smoke screens. One type of 
grenade, the frangible grenade, is a glass bottle 
filled with an incendiary agent or a liquid agent 
like hydrogen cyanide. 
breaks on impact and scatters its contents. In cer- 
tain instances, however, these grenades may be 
equipped with igniters. 

(e) Smoke pots and candles.—These are small 
generators of vomiting gases, tear gases, or screen- 
ing smokes. They are similar in action to gre- 
nades. However, most of them are too heavy to 
be thrown by hand; therefore, they are usually 
fired from special projectors. Vomiting gas 
candles range in weight from 1 to about 6 pounds 
and can generate gas for periods ranging from 1 


This kind of grenade - 
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to 10 minutes. 
may also be used. 

(f) Chemical land mines.—These are con- 
tainers filled with blister gas and equipped with 
an exploding device which scatters the agent over 
the surrounding area. Usually such devices are 
employed by a retreating or defending force to 
contaminate strategic areas, or to act as booby 
traps against personnel. 


Large floating-type smoke pots 


STATION READINESS 


Because of its effectiveness, there is always the 
possibility that a future enemy will employ chemi- 
cal warfare against civilian as well as military 
populations. Disaster of the first order will result 
from such an attack if it is unexpected and if it 1s 
met with ignorance. The key to successful defense 
against chemical attack is preparedness or readi- 
ness. In the first place, the possibilities of chemi- 
cal attack are reduced considerably if the enemy 
knows or suspects that the station is prepared for 
such an attack. Also, station readiness can con- 
tribute materially to a reduction of certain 
psychological fears generally prevalent when 
chemical attack seems imminent. It must be re- 
membered that personnel under chemical attack 
have excellent chances for survival when they are 
armed with sufficient information on the nature of 
the likely agents and when encouraged by the 
knowledge that protective measures wisely used 
will reduce the effects. 

There is little doubt but that the CEC officer 
will be called upon to play an important part in 
readying his station against chemical attack. Sta- 
tion readiness consists primarily of carefully 
planned defensive measures especially suited to a 
particular station. Such measures are essential 
not only in minimizing casualties and damage, 
but also in ensuring that recovery operations will 
be executed promptly. Preparatory defensive 
measures involve individual and collective protec- 
tion, gas detection and identification equipment, 
personnel training, protection of supplies and 
equipment, as well as recovery measures. Certain 
of these topics which have not been presented in 
this chapter will be covered in later chapters. 


Chapter 5 


PREPARATION OF PASSIVE 


As has been shown in chapter 1, disasters are 
situations which disrupt the essential operations 
of shore activities by endangering lives, destroy- 
ing facilities, and creating general chaos. Their 
occurrence interferes with the continuance of the 
assigned mission of an activity which, in turn. 
may affect the security of our nation. The com- 
mon causes of disasters include: fire, water, blast 
or pressure, earthquakes, contamination, and vio- 
lations of law and order. Some of these may be 
attributed to natural causes, while others are 
manmade. 

Regardless of cause, however, most disasters 
share several common characteristics. They pro- 
duce casualties, cause heavy structural damage, 
disrupt utilities, and may create contamination 
problems. It may be recalled, too, that one atomic 
detonation can produce all of the effects to be 
found in other disasters. Recovery operations fol- 
lowing an atomic attack or disaster may require 
the services of hundreds, perhaps thousands, of 
trained personnel. It is obvious that such opera- 
tions, especially where coordination among other 
armed services and civil agencies is concerned, can 
be conducted efficiently only by means of carefully 
made plans. The primary purpose of this chapter 
is to consider the preparation of such plans. 

The importance of passive defense planning 
cannot be overemphasized. Man has devised 
weapons capable of duplicating or exceeding the 
effects of the worst possible natural disasters. 
America has developed such weapons and there is 
no reason to assume that other nations cannot de- 
velop them also. Science is constantly at work 
creating new weapons which produce even more 
terrifying results. Such technological advances 
have greatly. shortened the time in which we may 
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prepare for possible attack. For this reason, pas- 
sive defense plans have assumed a most important 
place in naval planning. 

Directives related to passive defense planning 
and operations include the following : the National 
Security Act; General Order Number 19; U. $. 
Naval Passive Defense Recovery Plan; OpNav 
Notice 03300; OpNav Instructions 3300.2, 3300.4, 
and 3440.6; and Navy Civilian Personnel Instruc- 
tion 115, section 8. The real basis for the prepara- 
tion of passive defense plans and bills, however, 
is contained in article 0504 of Navy Regulations. 
Here the commander of every shore activity is di- 
rected to maintain his command in a state of readi- 
ness to perform its mission. In paragraph 6 of 
this article, he is specifically directed “to prepare 
plans for the employment of his forces to meet 
all existing and foreseeable situations.” In ac- 
cordance with this regulation and other directives, 
a plan should be prepared in anticipation_of any 
predictable disaster originating either inside or 
outside the limits of the station. 

The CEC officer must be ready and capable of 
assisting the local commander in formulating pas- 
sive defense plans for both emergency and long 
range rebuilding, particularly those phases involv- 
ing the development of protective measures and 
recovery operations related to structures, public 
utilities, public works, construction, transporta- 
tion, and weight-handling equipment. 

Disasters generally ravage widespread areas. 
Usually, these areas of devastation are huge when 
compared to the areas of most shore activities. It 
is a fallacy to regard a flood, an earthquake, or an 
atomic detonation as occurring within the limits 
of a naval installation; rather, the installation 
must be regarded as lying within the area of devas- 


PASSIVE DEFENSE 


eee —H_ —— ——n—  ——F —vÑ v ç — —— _ —__—  _— A Se eae —.. m —- —--`— 


tation. For example, hurricanes frequently cut 
swaths of destruction across widespread areas. 
Figure 5-1 is typical of damage caused all along 
the Atlantic coast by a recent hurricane. Thus, 
passive defense planning must be geared to an 
“area concept.” Such planning must provide for 
an effective system of collective assistance among 
all naval activities within a defined area. 
Station passive defense planning must be inte- 
grated with the plans of higher authority and also 
coordinated with the plans of other armed serv- 
ices and civil agencies within the area. There is 
no such thing as a self-sufficient naval activity, 
if the ultimate in attack or disaster occurs. It is 
to be expected, for example, that a station may 
suffer damage so extensive that recovery opera- 
tions necessarily become dependent upon contigu- 
ous military or civil activities rather than upon 
the station itself. In such circumstances the suc- 
cess of the passive defense plan of that station will 


rest upon the effectiveness of the mutual aid and 
the mobile support planning of other activities 
or areas. For this reason the CEC officer who is 
concerned with passive defense planning must not 
only be cognizant of possible aid from adjacent 
military and civil agencies, but also must inte- 
grate and coordinate that aid with the plan of his 
station. 

Conversely, it is quite likely that the magnitude 
of disaster, or the lack of preparedness on the part 
of civil agencies, may make it necessary for a na- 
val station to assist an overwhelmed civil com- 
munity. Recovery forces should be capable of 
operating over relatively large areas and for ex- 
tended periods of time until the overtaxed com- 
munities within the stricken area can cope with the 
situation. That is, these forces must be capable of 
providing assistance to their own station (self- 
help), to military installations and civil communi- 
ties within their area (mutual aid), and to organi- 





Figure 5—1.—Typical damage caused by Hurricane Hazel somewhere along the Atlantic coast. ° 
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zations outside the mutual aid area (mobile and 
fixed support). 

Since the emergency recovery elements pro- 
vided by an individual activity are but part of a 
larger organization or passive defense force, it is 
essential that they be organized along well de- 
fined and standardized lines. However, the organ- 
ization and functions of emergency recovery 
forces are topics reserved for discussion in subse- 
quent chapters. 


PURPOSES OF DEVELOPING PASSIVE DEFENSE 
PLANS AND BILLS 


Although there are numerous purposes for de- 
veloping passive defense plans and bills, only the 
more significant ones appear herein. It is obvious 
that some of these may seem to be of more impor- 
tance than others; however, any arrangement or 
listing by importance would be arbitrary and 
would be influenced somewhat by the command 
level from which considered. Consequently, the 
purposes listed below do not appear in any partic- 
ular order. 

The purposes of developing passive defense 
plans and bills are to: 

1. Reduce the time of action in the event of dis- 
aster, either natural or enemy-induced 

2. Fulfill the responsibility of command 

3. Reveal the need for supporting plans at sub- 
ordinate levels and to support plans of higher 
authority 

4. Define clearly the lines or scope of authority 
and thus fix reponsibility 

5. Eliminate doubt, confusion, and waste in 
times of emergency 

6. Reveal the need for the coordination or inte- 
gration of collaborative elements 

T. Make an accurate determination of available 
forces and equipment 

8. Effect a realistic evaluation of disaster results 


REQUIREMENTS OF PASSIVE DEFENSE PLANS 
AND BILLS 


Since passive defense plans and bills are com- 
munications which initiate or govern action, con- 
duct, or procedure, they are classed as naval direc- 
tives and should possess all of the requirements 
or characteristics of good directives. These essen- 
tial requirements include clarity, conciseness, and 
completeness. In addition, passive defense plans 
and bills must possess two additional require- 
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ments, flexibility, and conformity. Before dis- 
cussing these requirements individually, it is as- 
sumed that the plan or bill itself is practicable. 
It seems almost unnecessary to add that the other 
characteristics become meaningless unless the plan 
or bill will work well under anticipated conditions. 

1. Clarity.—This is an important quality in any 
plan because those who must implement the plan 
must be able to understand it readily. To prevent 
possible misunderstandings, the use of highly tech- 
nical language should be avoided. In general, 
passive defense plans should be written not only 
so they can be understood, but also so they cannot 
possibly be misunderstood. The use of standard 
forms with standard nomenclature and termi- 
nology will contribute considerably to the clarity 
of a plan or a bill. 

2. Completeness.—This quality refers to the in- 
clusion in the bill or plan of all information neces- 
sary for full understanding, including all instruc- 
tions necessary for implementation. While un- 
necessary length and detail should be avoided, 
subordinates should not be obliged to request ad- 
ditional data. 

3. Conciseness.—This quality may be described 
as clear-cut brevity owing to the elimination of 
the superfluous. Conciseness is attained when a 
plan or bill remains neat and unadorned, that is, 
not cluttered with redundant words or unneces- 
sary details. Although conciseness is desirable, 1t 
should not be achieved at the expense of clarity 
and completeness. 

4. Flexibility—This may ‘be considered as the 
most important single requirement of a passive de- 
fense plan or bill. It refers to the ease and speed 
with whi:h the plan can be modified to cope with 
any situation that might arise. Flexibility is es- 
sential to passive defense planning because it is 
impossible to anticipate each specific emergency 
prior to its occurrence and it is impracticable to 
prepare a separate detailed plan for every con- 
ceivable emergency. 

5. Conformity.—As used in passive defense 
planning, this term means that the plans prepared 
by the armed services and civil authorities should 
possess congruity ; that is, they should be in agree- 
ment or harmony with each other. This term 
is somewhat stronger in meaning than the term 
similarity, but not quite so stereotyped as stand- 
ardization. The latter would appear to be in con- 
flict with flexibility, but the meaning of con- 
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formity does not include such rigidity as is im- 
plied in standardization. 

The importance of conformity in passive de- 
fense plans cannot be overemphasized. This fact 
will doubtless be realized in the event of emergency 
when naval activities, other armed services, and 
civil agencies are obliged to cooperate and coordi- 
nate their efforts in rendering assistance through 
mutual aid, mobile support, and fixed support. 

Individually, each of the requirements given 
above is vital to a good disaster plan or bill. Al- 
though some of these seem to be of greater im- 
portance than others, it would not be desirable to 
list them in any sequence or order of importance. 
Rather, it would be better to integrate each quality 
into the plan or bill to such a degree that a har- 
monious balance is achieved. 


KNOWLEDGE REQUIRED FOR PREPARING PLANS 
AND BILLS 


Before the CEC officer can assist in the prepara- 
tion of passive defense supporting plans or station 
bills, he must be in possession of certain informa- 
tion and knowledge. In the first place, he must 
have an intimate knowledge of the local situation. 
This involves the following: (1) detailed knowl- 
edge of the station, especially its mission, organ- 
ization, regulations, and its place or role in the 
district; (2) complete familiarity with the physi- 
cal facilities of the station, including its geo- 
graphic features, unusual details, or special con- 
struction; (3) knowledge of the quantity, capac- 
ity, location, and condition of all fixed and mobile 
equipment which may be needed in recovery op- 
erations; (4) knowledge of the special abilities 
and the availability of both civilian and military 
personnel; (5) acquaintance with the facilities, 
requirements, and capabilities of adjacent military 
installations and civil agencies; and (6) knowl- 
edge of the type and scope of previous disasters, 
if any, in this locality. To aid understanding of 
the local situation, it is important that the CEC 
officer make full use of regional and local maps, 
drawings, and charts. These will be useful not 
only in providing pertinent information, but also, 
perhaps, for inclusion in the completed plan or 
bill. 

Secondly, the CEC officer must have a knowl- 
edge of basic procedures. This embraces a work- 
ing knowledge of the format and contents of the 
Armed Forces Operation Plan and other naval 
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directives. It also includes an understanding and 
appreciation of the essential requirements of pas- 
sive defense plans and bills. Some of these topics 
have already been discussed; the others will be 
covered in subsequent sections of this chapter. 

Finally, the CEC officer must have a knowledge 
of directives of higher authority. It is rather ob- 
vious that a supporting plan cannot be successfully 
integrated into one of higher authority without 
prior knowledge and understanding of the higher 
plan. The same principle applies to the coordi- 
nation of passive defense plans with those of ad- 
jacent military and civil activities. Although 
some of the passive defense directives listed at the 
beginning of this chapter are not requisite to the 
actual formulation of a passive defense bill or 
plan, all of them are important in developing an 
understanding and appreciation of passive defense 
planning. The CEC officer is urged to examine 
each of these directives to broaden his knowledge 
of Navy emergency planning. 


THE ARMED FORCES OPERATION PLAN FORM 


Insofar as passive defense plans are concerned, 
the role of a naval activity is limited largely to 
the implementation of district and district subdi- 
vision plans. Therefore, the CEC officer at the 
activity level will be concerned more with the 
implementation of a plan rather than with its 
planning or development. In most cases imple- 
mentation will take the form of station bills which 
will be discussed later. 

Although the CEC officer may not be required 
to prepare a passive defense plan, it is important 
for him to know how to read and use the plan, 
know where to locate pertinent data quickly, be 
able to furnish required technical information, and 
be able to organize personnel to execute the tasks 
assigned in the plan. In some cases the CEC officer 
at the station level may be called upon to prepare 
certain attachments to a supporting passive de- 
fense plan. 

The basic purpose of a disaster operation plan, 
more correctly termed an emergency recovery plan, 
is to ensure effective emergency recovery opera- 
tions. The plan should be designed, therefore, to 
cope with the effects of both natural and enemy- 
induced disasters within a defined area. Usually, 
such a plan outlines the nature of anticipated dis- 
asters, an organization for emergency recovery 
forces, a signal for assembly of the recovery forces, 
and the means of supporting this organization. 
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As stated previously, passive defense plans are 
naval directives. For this reason, they are written 
in the format of the Armed Forces Operation Plan 
which is presented in NWP-11 and included 
below. The following sections describe the 
basic elements of this plan with its several attach- 
ments and recommended format. The major parts 
of the plan include the heading, the body, and the 
ending. In addition, certain attachments or sup- 
plements may be employed, but usually, these are 
not considered basic elements of the plan because 
many operations can be directed satisfactorily 
without their use. These supporting documents 
will be discussed more fully following the presen- 
tation of the main parts of the operation plan. 

1. The heading.—This consists of certain iden- 
tifying notations. The following is contained in 


the upper right hand corner of the heading; it ap- 
pears only on the first page of the plan, the an- 
nexes, the appendices, and the tabs: 


a. Issuing officer’s command title and admin- 
istrative title 

b. Location of command headquarters 

c. Date and time of issue 


The following information is found in the upper 
left hand corner of the heading of the sequence 
given below: 


d. File notations 

Classification of the plan 

Type of directive 

Short administrative title of the origina- 
tor and the serial number of the plan 


Chart or map reference 
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ARMED FORCES OPERATION PLAN FORM 


title 
(b) Location of headquarters 
(e) Date and time of issue 


THE HEADING 


TASK ORGANIZATION 


(a) Issuing officer’s command title and administrative 


(d) File notations ' 

(e) Classification 

(f) Type of directive 

(g) Originator’s administrative title and seriai num- 
ber of the plan 

(h) Chart or map references 


The task subdivisions or tactical components of the command are listed in separate subparagraphs (lettered 


a, b, e, d, etc.) 
1. GENERAL SITUATION 


Information on the overall situation is given here so that subordinates may understand current conditions. 


a. Enemy Forces 


These are not usually given on a disaster operation plan. 


b. Friendly Forces 


Listed here are all nearby friendly forces which are not given in the Task Organization, but which can 
contribute to disaster relief operations of the activity. 


e. Assumptions 


2. MISSION 


THE Bopy 


3. TASKS FOR SUBORDINATE UNITS 


Herein is a statement of the task to be accomplished. 


Listed here are the assumptions which the commander used as the basis for this plan. 


The specific tasks of each element of the command are given in separate subparagraphs (lettered a, b, e, d, efe.) 
which correspond to those given in the Task Organization. 


x. Instructions applicable to two or more units or elements are given in subparagraph z. 


Also included are 


the time and conditions under which the plan is to be placed in operation. 


4. ADMINISTRATIVE AND LOGISTICAL MATTERS 


Broad instructions are given here concerning administration and logistics for the conduct of the operation. 
Some of this information is often included in an annex to which reference is made in this paragraph. 


. COMMAND AND SIGNAL MATTERS 


Ç 


The plan of communications is outlined in this paragraph. Reference may be made to a standard plan of 
communications or to a special plan in an annex. 
Statement of command relationship, and the method of placing the plan in operation. 


ANNEXES: 
DISTRIBUTION : 
AUTHENTICATION : 


THE ENDING 
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Also included are the location of the control center, the 


(Commander’s Signature) 


Rank 
Administrative Title 
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The classification and serial number are found 
on each page of the plan while the other items 
(d, f, h) appear only on the first page of the plan, 
annexes, appendices, and tabs. 

The classification of the plan and its various at- 
tachments should be as low as possible to ensure 
a distribution wide enough to render the plan op- 
erable. In this connection it should be noted that 
all attachments do not necessarily bear a classi- 
fication as high as that of the plan itself. Actu- 
ally, many of these attachments require no classi- 
fication when separated from the plan. On the 
other hand, some attachments, for example, cer- 
tain annexes, may be classified higher than the 
plan itself. In this case, the annex is not included 
in the plan, but is printed and issued separately. 

Item A, the map or chart reference, identifies 
the geographical area which the plan may be 
called upon to support. If desired, reference may 
be made here to a large scale map on which is in- 
dicated the geographic details of the area of sup- 
port. This may include the locations of contigu- 
ous military activities and their major routes of 
communication. Reference may be made to avail- 
able station maps as well as those of adjacent 
areas. Item A contains only references to station 
and area maps; the nature and degree of detail 
needed on these maps is discussed in detail in chap- 
ter 9. Also, in item À may be reference to a chart 
of the emergency recovery elements provided by 
the station. 

2. The body.—In general, the body of the op- 
eration plan consists of a task organization list 
followed by five basic paragraphs which provide 
essential information, including the assignments 
to be executed. 

(a) Task organization.—Here is listed the 
various subdivisions, such as departments, compo- 
nents, or elements, into which the command is to 
be organized. Opposite each task subdivision is 
given the administrative title of its commander. 
The subdivisions are given designating titles and 
listed in sequence (by letters a, b, e, d, and so on), 
which correspond with the specific assignments to 
be given in paragraph 3. 

(b) Paragraph 1, General situation.—This 
paragraph contains enough information on the 
general situation to permit an understanding of 
the purpose of the plan and the conditions under 
which it is to be implemented. The leading sub- 
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paragraph may identify the plan with the direc- 
tive which it supports. Also included may be 
a statement of the probable causes of disaster 
within the area covered by the plan as well as a 
definition of priority and scope of operations. 
The priority of station effort is discussed in detail 
later in this chapter. 

The second subparagraph is concerned with en- 
emy forces. In passive defense plans the enemy 
forces are not usually listed because either they 
are not known or cannot be stated. 

Friendly forces are enumerated in another sub- 
paragraph of paragraph 1. These consist of all 
organizations, not included in the task organiza- 
tion, which can contribute to recovery operations 
and with whom understandings or agreements 
have been reached. If these agreements are ex- 
tensive, they are placed in an appropriate annex 
to which reference is made in this subparagraph. 

Finally, the general situation paragraph in- 
cludes any assumptions on which the plan may be 
based. For example, it is very important that the 
plan define the area in which it is assumed that it 
may be employed. 

(c) Paragraph 2, Mission.—The mission par- 
agraph contains a general statement of the over- 
all objectives to be accomplished. 

(d) Paragraph 3, Tasks for subordinate 
units.—In this paragraph each element of the 
command is assigned specific tactical duties or 
responsibilities. These assignments are given in 
separate lettered subparagraphs which correspond 
to the lettered subdivisions in the task organiza- 
tion. For example, subdivision a in the task or- 
ganization is directed to execute the matching as- 
signment a in paragraph 3, and so on. It is to 
be noted that these tasks are worded in terms of 
accomplishment; that is, the imperative tense of 
verb is used rather than the future tense. Usually 
these assignments are detailed only enough to en- 
sure full understanding and effective coordina- 
tion among subdivisions. 

Paragraph 3 also contains a subparagraph z in 
which is embodied those responsibilities which are 
common to two or more subdivisions of the task 
organization. Included in subparagraph æ are 
general instructions pertaining to self-help meas- 
ures, area responsibilities, intelligence activities, 
and the methods of implementing the plan. 

(e) Paragraph 4, Administrative and logisti- 
cal matters.—This paragraph consists of broad 


Chapter 5—PREPARATION OF PASSIVE DEFENSE PLANS AND BILLS 


instructions concerning administration and logis- 
tics for the conduct of the operation. Generally, 
logistic details are placed in an appropriate annex. 

(f) Paragraph 5, Command and signal mat- 
ters.—Contained in this paragraph is information 
concerning the following items: 

(1) Command and succession to command 
(2) Primary location of the passive de- 
fense control center with designated 
alternate locations 
Definition of signals 
Method of placing the plan in opera- 
tion, either in whole or in part 
Communications 
Special conditions affected by vari- 
ance in the number of available per- 
sonnel. 

In establishing the disaster signal, care must be 
taken to establish a signa] distinct from other 
signals. Also, particular attention may be given 
to differences in attendance throughout the day 
(item 6 above). Sometimes the assembly of emer- 
gency recovery forces presents a problem of recall 
of off-duty personnel. Details of assembly, ac- 
cording to conditions of time or attendance, are 
noted either in this paragraph or in an annex 
referenced to this paragraph. 

If items 5 and 6 (above) require considerable 
explanation, these details should be placed in sepa- 
rate annexes, properly referenced to paragraph 5. 

3. The ending.—This portion of the operation 
plan is composed of the following elements: 

(a) The signature.—Affixed to the right side 
of the page below paragraph 5 is the name of the 
commanding officer followed by his rank and com- 
mand or administrative title. This information 
also appears on the final page of each supporting 
attachment of the plan. 

(b) The list of annexes.—The annexes to the 
plan are listed alphabetically with corresponding 
descriptive subject titles. This list appears at the 
left of the page and slightly below the level of the 
commander’s name. 

(c) The distribution.—Distribution of the 
plan follows the list of annex titles. If the dis- 
tribution is extensive, it may be placed in a sepa- 
rate annex. 

(d) The authentication. When reproduction 
of the plan does not show the signature of the com- 
manding officer, authentication of the document is 


(3) 
(4) 


(5) 
(6) 
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necessary. Usually, this 1s accomplished by the 
executive officer, who signs all copies in the space 
below the distribution list. The original copy, in- 
cluding all annexes, appendices, and tabs, is signed 
by the commanding officer and retained in his files. 


ATTACHMENTS TO THE BASIC PLAN 


The information included in the attachments to 
the basic plan is quite varied, but generally, it con- 
sists of essential information which is too detailed 
or extensive to be included in the basic plan. In 
other words, such attachments as annexes, appen- 
dices, and tabs, are employed to avoid crowding 
of the basic plan with details which are pertinent 
only to the execution of certain parts of the overall 
plan. For example, communications would be 
mentioned in the main body of the operation plan, 
but the details would be contained in the communi- 
cations annex. Attachments are appended to and 
become part of the operation plan. The total effort 
set forth in all attachments to a passive defense 
plan should fully and accurately accommodate the 
action directed in the basic plan. 

1. Relationships among attachments—lIt must 
be remembered that the basic plan is not an all- 
hands document, but is a communication from the 
commanding officer to his principal subordinates, 
who, in the case of a shore activity, are the various 
department heads. Department heads communi- 
cate with the personnel within their departments 
by means of an annex to the basic plan. Thus, an 
annex is a directive from the department head to 
his principal subordinates (division officers, branch 
officers, and section heads). 

Annexes usually appear in the format of the 
Armed Forces Operation Plan. Insofar as under- 
standing is concerned, annexes should be complete 
enough to be independent of the basic plan. Al- 
though complete, annexes should also be brief with 
any additional details, if needed, in an accompany- 
ing appendix. Thus, any information that sup- 
plements an annex but which is not appropriate 
for inclusion in it, may be inserted in an appendix 
to that annex. An appendix, therefore, bears the 
same relation to an annex as does an annex to the 
plan itself. 

Similarly, tabs support appendices; that is, in- 
formation which expands or amplifies an appendix 
may be included as a tab to that appendix. How- 
ever, unlike annexes, appendices and tabs do not 


PASSIVE DEFENSE 





stand alone; they must be used with an annex for in preparing an appendix, then the third or task 
understanding of the plan. In some cases the need paragraph of an annex becomes the mission para- 
for documentary support of the basic plan may ter- graph of the appendix. | 
minate with the preparation of annexes. 2. Form for attachments.—W henever approprl- 
Carefully study figure 5-2, which graphically ate, maps, charts, and tables are utilized in at- 
depicts the relationships existing among the  tachments, especially in appendices and tabs. It 
various attachments to the basic plan. Also, note has been stated that annexes generally follow the 
particularly that the third paragraph, “Tasks for format of the Armed Forces Operation Plan. 
Subordinate Units,” of the basic plan becomes the Since appendices and tabs usually contain only 
second paragraph, the “Mission” paragraph, of organization charts, equipment lists, and the like, 
subsequent annexes. If it is possible to follow the it is obvious that they cannot be in this same form. 
style of the Armed Forces Operation Plan format Therefore, no standard format is recommended 
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Figure 5—2.—A graphic representation of the relationships among the attachments to a basic plan. 
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for the body of these attachments; however, their 
headings and endings are identical with those of 
the operation plan. Annexes, appendices, and 
tabs are identified by descriptive titles. In addi- 
tion, annexes and tabs are given serial designa- 
tions by capital letters, while appendices are 
designated by Roman numerals. 


PRIORITY OF EFFORT 


The priority of station effort during domestic 
emergencies should be clearly stated in a passive 
defense plan. This priority has already been es- 
tablished by high echelons of command and con- 
sists of the following items in the order given 
below : 

1. The first priority effort of any naval station 
during times of domestic emergency is the con- 
tinuation of its regular assigned mission regard- 
less of any requests for off-station assistance. The 
prime mission of a station is the normal operation 
and security of its own installations and activities. 

2. The second priority effort is to provide to 
other military activities such assistance as may be 
required to aid them in executing their assigned 
missions. 

3. The third priority effort is to provide to other 
Federal agencies (non-military) whatever off- 
station assistance is required to protect the inter- 
ests and property of the United States Govern- 
ment. 

4. The fourth priority effort. in times of do- 
mestic catastrophe is to render maximum prac- 
ticable aid to civil authorities in the event that the 
capabilities of established civilian agencies are 
overwhelmed. 

5. Finally, the fifth priority effort of a naval 
station is ¿n times of domestic disturbances and is 
limited to action to be taken in accordance with 
existing executive orders. In certain cases, how- 
ever, local commanders, while awaiting instruc- 
tions from higher authority, may take certain 
measures deemed necessary to protect Government 
property. 

Normally, most naval shore installations receive 
a large measure of logistic support in the form of 
labor, power, water, transportation, and the like, 
from contingent communities. Consequently, the 
magnitude of disaster resulting from both natural 
and manmade causes will affect both military and 
civilian facilities simultaneously. For this reason 
the various priorities are not so clear cut and dis- 
tinct as they seem to be in figure 5-8. In certain 


f 


CONTINUE REGULAR 
ASSIGNED MISSION 











PROVIDE ASSISTANCE TO 
OTHER MILITARY ACTIVITIES 








PROVIDE OFF -STATION 
ASSISTANCE TO OTHER 
FEDERAL AGENCIES 
(NON -MILITARY ) 


3rd PRIORITY 


IN DOMESTIC CATASTROPHE 
RENDER MAXIMUM PRACTICABLE 
AID TO CIVIL AUTHORITIES 


IN DOMESTIC DISTURBANCE, 
TAKE ACTION IN ACCORDANCE 
WITH EXISTING EXECUTIVE 
ORDERS 


~ 





Figure 5—3.—Priority of station effort. 
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instances priority 4 may actually become priority 
1; that is, naval forces may be required to render 
aid to civil authorities (priority 4) in order to 
restore the essential operation of the naval activity 
(priority 1). For example, naval passive defense 
teams may be utilized to supplement the efforts of 
private utilities companies in expediting the resto- 
ration of damaged gas and water mains, power 
lines, and sanitary sewer lines, which serve both 
the community and the naval activity. 


PASSIVE DEFENSE RECOVERY PLANS 


These are Navy plans for coping with all types 
of domestic emergencies, including civil defense. 
The overall Navy plan is the U. S. Naval Passive 
Defense Recovery Plan (NPRP) which was is- 
sued by the Chief of Naval Operations on 30 April 
1956 (see appendix A). This plan supports the 
current Navy Strategic Plan and the current 
Basic Naval Establishment Plan; it supersedes 
the Navy Basic Emergency Plan—White (WPL- 
34 (B)). 

Based on NPRP, a supporting passive defense 
recovery plan is prepared at each of the following 
command levels: (1) operating forces afloat; (2) 
sea frontiers; (3) naval districts and river com- 
mands; (4) military sea transportation service; 
(5) U. S. Marine Corps; and (6) U. S. Coast 
Guard (when operating as part of the Navy). 
Each of these supporting plans is, of course, based 
upon and integrated with the next higher plan. 
Collectively, these plans comprise one master plan 
for the Naval Establishment in the event of do- 
mestic catastrophes and domestic disturbances. 

1. Purposes of passive defense recovery plans.— 
Several important purposes of naval passive de- 
fense recovery plans are described briefly as 
follows: 

(a) Passive defense recovery plans are pre- 
pared to ensure that the Navy will be able to carry 
on its assigned missions and functions during 
times of national emergency. This means a con- 
tinuation of regular duties, including the nor- 
mal operation and security of installations and 
activities. 

(b) Passive defense recovery plans are de- 
signed to provide assistance to neighboring mili- 
tary installations and other Federal agencies in 
protecting the interests, functions, and property 
of the United States Government. 
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(c) Passive defense recovery plans are in- 
tended to serve as a basis for mutual aid and coop- 
eration between naval activities and civil com- 
munities. If the capabilities of established civil- 
lan agencies are overwhelmed during a domestic 
catastrophe, naval forces may render assistance as 
directed by law or established custom. In the 
event of domestic disturbances, assistance by naval 
forces is limited strictly to action in accordance 
with specific Presidential directives. Such assist- 
ance may involve the saving of human life and 
property; the furnishing of relief in the form of 
food, shelter, and clothing; and the preservation 
of general order in specified areas. 

Assistance to the public in time of need is tradi- 
tional with the Navy. It is impossible in the space 
here to enumerate the many times the Navy has 
rendered aid in the form of personnel, supplies. 
and equipment. A few specific examples are cited 
here merely to illustrate this point: (1) when 
Long Beach, Calif., suffered a severe earthquake 
years ago, the Navy contributed greatly to recov- 
ery operations; (2) after an important bridge in 
Charleston, S. C., was rendered useless, the dis- 
trict commandant made available several LSM’s 
to ferry people across the river; (3) during an 
electric power failure in Ketchikan, Alaska, the 
Navy dispatched a destroyer escort to provide the 
town with light; (4) when the crack Pennsylvania 
Federal Express plunged into the Union Station, 
Washington, D. C., top construction and disaster 
experts from the Potomac River Naval Command 
were on the scene shortly after the crash. (See fig. 
54.) Within an hour, a naval disaster team 
equipped with heavy-duty cranes, trucks, and 
heavy shoring timber had arrived to lend assist- 
ance. Conversely, assistance from civil authori- 
ties may be integrated into the activities of a naval 
activity during such times as the capabilities of 
that activity may be exceeded owing to local 
disaster. 

(d) Passive defense recovery plans are also a 
means of ensuring that naval activities will make 
the maximum possible use of civilian employees 
during times of war or national emergency. The 
use of civilians, however, is restricted to volunteers 
and is subject to Civil Service regulations (see 
appendix B). 

2. The U. S. Naval Passive Defense Recovery 
Plan.—This plan is so important to current passive 
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Figure 5—4.—A Navy disaster team rendered assistance in this train wreck. 


defense planning that it is reproduced in its en- 
tirety in appendix A. The reader is urged not to 
peruse this document casually, but to study it 
intently. 

(a) Implementation.—The U. S. Naval Pas- 
sive Defense Recovery Plan is effective for plan- 
ning purposes immediately upon its receipt from 
higher authority. Actual implementation, how- 
ever, is dependent either on receipt of specific im- 
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plementing orders from higher authority or, in the 
case of local commanders, by authority of the 
senior naval officer present at the scene of a 
disaster. 

In the case of implementation by orders from 
higher authority, the district commandant or 
higher authority initiates directives to elements of 
his task organization. These directives may in- 
clude the general nature of the emergency, the 
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areas involved, and in some instances, the Presi- 
dential decision in the matter. Also included may 
be orders for the movement and reinforcement of 
naval forces to the stricken area as well as the time 
and date for such participation. 

In a domestic catastrophe, when aid to civil au- 
thorities is urgent, local commanders may execute 
all or part of their passive defense recovery plan 
without awaiting instructions from higher author- 
ity. In domestic disturbances, local commanders 
may implement their plan in order to protect the 
property of the United States Government, when 
the threat of damage is so Imminent that it becomes 
dangerous to await instructions from higher au- 
thority. When labor disputes are involved, local 
commanders (pending receipt of orders from 
higher echelons) may take only such measures as 
will ensure the security of Government property. 

(b) Classification —The U. S. Naval Passive 
Defense Recovery Plan is an unclassified document 
in order to facilitate effective coordination among 
naval commanders, commanders of the other armed 
services, and civil defense authorities. The Chief 
of Naval Operations has granted authority to 
make extracts from this plan, as necessary, for the 
preparation of supporting plans. However, plans 
in support of Annex A and those providing for 
domestic disturbances are classified. 


STATION PASSIVE DEFENSE BILLS 


Before considering station bills in detail, it may 
be well to differentiate between a plan and a bill. 
In naval usage, the term 67/7 refers to detailed in- 
structions to be followed in the performance of 
duties in connection with a specific situation. Ex- 
amples of station bills are fire bill, heavy weather 
bill, and so on. In other words, a bill outlines 
specific duties for certain individuals in times of 
emergency. A plan is a guide for operations ex- 
tending over considerable space and time. Usually 
it is based on stated assumptions. A plan may 
cover a single operation or a series of connected 
operations to be carried out simultaneously or in 
succession. It is the form of directive which is 
employed by high echelons of command so that 
subordinate commanders may prepare their sup- 
porting plans or orders. 

From a comparison of the above definitions, the 
obvious differences are: (1) the assumptions upon 
which the bill is based are more specific than those 
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of the plan; (2) the bill assigns specific duties to 
specific people, whereas the plan is more flexible 
and general, and of more importance to area de- 
fense planning; (8) a plan may govern recovery 
operations anywhere within an area and for any 
of a number of initiating circumstances, whereas 
the bill is applicable only at a specific place, such 
as a building or a station. 

In general, there are two main types of station 
bills. These are general bills and passive defense 
bills. General bills are concerned mainly with the 
general administration of the station and include 
such bills as the berthing bill, the maintenance and 
cleaning bill, the training, education, and infor- 
mation bill, the watch and security bill, and so on. 
Passive defense bills are those bills which deal 
with all kinds of emergencies, including enemy 
attack and natural disasters which may occur 
either on or off station limits. 

For convenience in this presentation, passive 
defense bills may be divided into several classes. 
For example, the bills which are concerned with 
local (on station) emergencies may be grouped to- 
gether. These involve self-help measures. Self- 
help may be defined as that help which an activity 
administers to itself in order to reduce loss of life 
and property and to continue its assigned mission. 
Self-help will end as soon as other emergency 
forces are called in from the outside to help over- 
come the disaster situation. These bills establish 
procedures and personnel assignments for any 
type of disaster, natural or manmade, that may be 
expected in the vicinity of the station. Such bills 
usually cover fire, accident, enemy attack, flood, 
hazardous weather, earthquakes, and the like. 
Specific illustrations of this class of passive de- 
fense bill include hazardous weather bills, fire 
bills, and flood bills. 

Other passive defense bills may be grouped un- 
der the heading of “Emergency Recovery Bills.” 
These are bills which involve the use of naval 
forces in rendering off-station assistance; that is, 
assistance to military installations, other Federal 
agencies, and civil organizations. The scope and 
purpose of this type of bill may be surmised from 
the descriptions of mutual aid, mobile support, 
and fixed support as given in the glossary. An- 
other grouping of passive defense bills includes 
those bills concerned with operational and final 
recovery measures. However, some of these may 
not be considered station bills in the true sense of 
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the word since they may involve more than strict 
recovery measures. They may outline new con- 
struction plans in the rebuilding program of the 
station. 

Usually a passive defense station bill consists 
of the names of personnel with assignments, di- 
rections, and procedures to be followed upon re- 
celpt of a prearranged signal. These bills not 
only assign personnel to billets in the emergency 
recovery forces, but also integrate local resources 
into the station passive defense organization and 
the mobile support plan. There seems to be no 
prescribed format for station bills such as exists 
for operations plans. It is to be expected that the 
form and content of the bill will vary considerably 
with the nature of the bill itself. However, cer- 
tain major headings are common to many passive 
defense bills. Typical headings with suggestions 
for appropriate contents are described as follows: 

1. General.—In all probability this heading will 
contain more subdivisions than any of the others. 
Included may be such headings as: 

(a) Scope and purpose.—In addition to 
broad statements of scope and purpose, 
this subheading may also include a list 
of the specific objectives of the bill. 
When and how evoked.—In bills which 
involve the assembly and dispatching of 
recovery forces off-station, it must be re- 
membered that the responsibility rests 
with higher authorities. For example, in 
domestic disturbances the use of Federal 
forces rests with the President of the 
United States. However, in certain civil 
emergencies, the district commandant or 
the local commander as senior naval offi- 
cer present at the scene, may direct the 
implementation of the appropriate sta- 
tion bill. The limitations under which 
the local commander may implement the 
bill should be defined clearly in this 
paragraph. 

Type of emergency.—Given under this 


(b 


— 


(e) 


subheading is the specific type of emer- 


gency for which the bill was prepared. 
In the case of bills where the station may 
be called upon to render aid within or 
beyond its passive defense area, the 
known predictable disaster emergencies 
may be listed. 
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(d) General considerations.—Included in this 
subparagraph may be sufficient general 
information to ensure full understanding 
of the role of the station in the particular 
emergency involved. Information may 
be given concerning the priority of sta- 
tion effort for off-station assistance as 
well as statements reminding personnel 
that this particular bill may be imple- 
mented coincidentally with one or more 
of the other passive defense bills of the 
station. 

Signals.—Herein is described the specific 
means for placing the bill into effect. 
Sometimes no special disaster signal or 
alarm is employed. The signal for im- 
plementation varies somewhat with the 
nature of the emergency. For example, 
in floods and hurricanes which usually 
give some advance warning, the signal 
may be given by written order. At other 
times when speed is essential, as in fires 
and explosions, the signal may be given 
over the public address system or by 
other convenient means. The most im- 
portant thing to be remembered in estab- 
lishing disaster signals is that signals for 
certain emergencies must be clearly dis- 
tinct from signals for other emergencies. 
An example of tragedy resulting from 
similar signals happened in a Texas 
school where the atomic attack signal 
was the same as the fire signal. When a 
fire actually occurred, the atomic attack 
procedure was followed and the children 
took shelter in the basement; all were 
incinerated. 

Equipment.—Generally, only the loca- 
tion of emergency and repair equipment 
is given in this subheading. It is un- 
necessary to include the amount or avail- 
ability of equipment. 

2. Organization—As far as practicable, the 
normal channels of command (the regular depart- 
mental organization as described in the plan of 
station organization) are used to direct the efforts 
of the station under emergency conditions. The 
heads of departments and activities are usually 
delegated the responsibility for assembling and 
organizing their personnel to carry out their pre- 
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scribed duties. Department heads may be directed 
to control personnel and facilities from their regu- 
lar departmental offices, if intact; otherwise, from 
any suitable point under their jurisdiction. 

3. Task assignments.—These are the specific 
tasks or duties to be performed by each depart- 
ment of the station or element in the passive de- 
fense organization. For example, the following 
task assignments are typical of those which prob- 
ably would be delegated to the public works de- 
partment in an emergency recovery bill: 

(a) Maintain civilian personnel in a high 
state of readiness to limit or repair 
damage to public works or public 
utilities. 

(b) Direct and supervise recovery measures 
on the station. 

(c) Provide automotive transportation for 
off-station details. 

(d) Dispatch off-station assistance as di- 
rected. 

(e) Keep the commanding officer informed 
oÍ the local situation. 

4. Instructions to personnel.—In emergency re- 
covery bills, instructions will be needed for the 
assembly of the following categories of personnel : 
(1) military and civilian employees who are on the 
station at the time the bill is implemented; (2) 
military personnel on leave or liberty; and (3) 
civilian personnel who are off-station at the time 
of emergency. A separate heading is not needed 
for these instructions; they may be incorporated 
into the organization paragraph. 


RELATIONSHIPS OF VARIOUS PASSIVE DEFENSE 
PLANS AND BILLS 


As has been stated previously, the passive de- 
fense plans of the Navy consist of a basic passive 
defense recovery plan promulgated by CNO, to- 
gether with various supporting plans prepared at 
subordinate levels. As a whole, these plans con- 
stitute a master plan of the Navy to cope with all 
types of domestic emergencies, including civil de- 
fense. This section reviews these emergency plans 
and brietly describes the relationships existing 
among them. This is done merely to trace suc- 
cessive levels of passive defense planning from 
the high echelon passive defense recovery plan of 
CNO through district supporting plans and sta- 


tion bills to the billet slip in which an individual 
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man receives specific instructions concerning his 
part in a disaster. 

1. U. S. Naval Passive Defense Recovery 
Plan.—T his is the basic plan issued by CNO, which 
is the primary reference for the preparation of all 
supporting or supplementary emergency plans in- 
cluding station passive defense bills. 

2. Supporting passive defense recovery plans.—- 
Any naval operation that is simple in concept or 
limited in scope probably could be directed satis- 
factorily by an operation plan without the use of 
any supplemental or supporting plans. However, 
as operations become more complex and involve 
the use or coordination of considerable forces, the 
successful execution of the overall plan will re- 
quire the use of supporting plans. Since recovery 
operations qualify in both of these respects, sup- 
porting plans are required. These plans are pre- 
pared at the various command levels indicated ear- 
lier in this chapter and illustrated in figure 5-5. 

Regardless of the level at which prepared, how- 
ever, a supporting plan is one which is integrated 
and coordinated with the plan of higher authority 
which it supplements, amplifies, and expands. It 
is to be noted in figure 5-5 that the third para- 
graph of CNO’s basic plan, “Tasks for Subordi- 
nate Units,” becomes the second paragraph. the 
Mission paragraph, in the operation plan of the 
Commander of the Sea Frontier. In similar man- 
ner, the third or assignment paragraph of COM- 
SEAFRON’s plan becomes the second or mission 
paragraph of the district commandant’s plan, and 
so on. 

It is common to find that the supporting passive 
defense recovery plan at the district level will di- 
rect the elements of its task organization not only 
to prepare supporting plans, but also to keep them 
up-to-date. Frequently, these supporting plans 
must be prepared according to special directions 
contained in the district plan. These directions 
may be concerned with the coordination of an in- 
dividual station supporting plan with those of ad- 
jacent activities or with the integration of outside 
assistance into the recovery operations of the ac- 
tivity preparing the supporting plan. Then, too, 
a district supporting plan often provides the au- 
thority to initiate the preparation of supplemen- 
tary plans at the station level. 

3. Passive defense station bills—These may be 
defined as bills which describe the specific func- 


tions and assignments for personnel as well as the 
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Figure 5—5.—Successive levels of passive defense planning. 


procedures to be employed in the event of enemy 
attack, natural disasters, and other emergencies. 
These bills involve the rendering of self-help mu- 
tual aid, or mobile support. It is to be noted that 
station bills are not usually classified. They are 
published or posted throughout the station and in- 
tegrated into the training activities. This is nec- 
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essary so that all hands will take prompt and coor- 
dinated action when disaster strikes. 

4. Billet slips——These are slips of paper, usu- 
ally issued to new men, which give the duty and 
living assignments on the station. As used in pas- 
sive defense planning, they refer specifically to 
special duties to be performed during a disaster. 


Chapter 6 


DEFENSE ORGANIZATION OF AN ACTIVITY 


General Order No. 19 establishes the relation- 
ships of shore activities of the Nava] Establish- 
ment, including the functions and duties of certain 
shore commands. It also formulates the chain of 
military command for passive defense by defining 
the functions of the District Commandant in rela- 
tion to the defense of the district and the control 
of local disasters and emergencies. Paragraph 6 
of this order states: 

In his area the District Commandant shall be the rep- 
resentative of the Secretary of the Navy, of the Chief 
of Naval Operations, and of the appropriate Sea Fron- 
tier Commander, in all matters pertaining to mainte- 
nance of high standards of naval performance and disci- 
pline, and in all matters which affect area standardization, 
coordination, defense and security. 

All naval facilities located within a naval district and 
all naval and Marine Corps personnel assigned to naval 
activities within the district are at the direct disposal 
of the District Commandant in the event of local dis- 
aster, emergency, or attack endangering that naval dis- 
trict. Those units called upon shall immediately come 
under the military command of the District Commandant 
or other appropriate commander whom he may designate. 

In summary, it may be said that all shore ac- 
tivities within a naval district are under the mili- 
tary command of the District Commandant in 
matters of passive defense and security. Shore 
activities not within the geographical limits of a 
naval district are under the military command or 
coordination control of the appropriate fleet or 
area commander. 


MISSION OF PASSIVE DEFENSE ORGANIZATIONS 


The mission of a passive defense organization 
is to operate during time of major disaster or 
emergency in order to: (1) rescue personnel and 
provide relief in the form of medical aid, food, 
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shelter, and clothing; (2) reduce property loss; 
(3) restore or maintain the essential operations 
of military activities and Federal agencies; and 
(4) assist overwhelmed civil communities to the 
maximum practicable extent. 

This mission is not necessarily to be executed 
in the order given above. The order in which 
station assistance is to be rendered during an emer- 
gency is determined by the priority of station ef- 
fort which was discussed in the preceding chapter. 
For purposes of review, this priority may be sum- 
marized as follows: (1) continuance of the pri- 
mary mission of the activity; (2) assistance to 
other Federal forces and activities; and (3) as- 
sistance to stricken civil communities. The mis- 
sion of a passive defense organization and the pri- 
ority in which aid is to be rendered are closely 
related; in fact, the latter provides direction and 
timing to the former. 


STANDARDIZATION OF DEFENSE ORGANIZATIONS 


Naval activities vary in many respects, such as 
mission, physical size, geographical location, and 
topography, as well as in numbers of military and 
civilian personnel. Because of these and other 
variables, it is to be expected that certain differ- 
ences in passive defense organization cannot be 
avoided. Despite this, however, some standardiza- 
tion is desirable and even necessary to achieve the 
following goals: 

1. Mutual cooperation among naval activities, 
the armed services, and civil defense authorities in 
matters related to passive defense. 

2. Positive control from the highest echelon to 
the lowest component of the passive defense or- 
ganization of an activity. 
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3. Coordination of logistic problems in connec- 
tion with passive defense matters. 

4. Optimum employment of available man- 
power, supplies, and equipment including the serv- 
icewide use of training aids. 

There are many advantages accruing from the 
standardization of passive defense organizations. 
One of the most important, perhaps, is the close 
cooperation and coordination of effort possible 
among the armed services and civil defense organi- 
zations. For example, much confusion and waste 
would be eliminated if the commander in a disaster 
area, regardless of the service which he represents, 
could request any of the armed services or civil 
authorities for three standard lighting teams, 
knowing that three driver-operators and three 
trucks with portable generators, floodlights, and 
repair parts would be dispatched to the scene. 

The principle of standardization is not new to 
the armed services. It has been customary to es- 
tablish the purpose, capabilities, basic equipment, 
and composition of the lowest unit so that any 
commander may employ that unit to best advan- 
tage. The same principle should merely be ex- 
tended to the organization and operation of passive 
defense units. The value of standardization in 
passive defense planning, organization, and opera- 
tion would be realized were a major disaster to 
strike and necessitate close cooperation between 
the armed services and civil defense forces. 


THE DISTRICT PASSIVE DEFENSE ORGANIZATION 


Although this chapter is concerned primarily 
with the defense organization of an activity, it is 
first necessary to consider, at least briefly, the de- 
fense organization of the naval district. In this 
way the passive defense effort of an activity can 
be seen in its true role, that is, as contributing to 
the overall effort of the district. 

Because wars and natural disasters devastate 
large areas, single naval activities can no longer 
be self-sufficient or independent. Instead, all ac- 
tivities, both military and civilian, in a given area 
must work together within one master plan for the 
whole area. In brief, this is the mutual aid area 
concept of passive defense. It means that the pas- 
sive defense organization of an activity must be 
integrated with the district organization which, in 
turn, must be coordinated with the military and 
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civil defense organizations within the mutual aid 
area. Mutual aid and liaison with other agencies 
are topics which are reserved for discussion in the 
final chapter of this text. For the present, atten- 
tion will be confined to passive defense organiza- 
tions at the district level and at the activity level. 
1. The District Passive Defense Staff.—In Gen- 
eral Order No. 19, all passive defense matters 
within a naval district or a river command become 
the responsibility of the District Commandant. 
Of course, the Commandant is assisted in the tech- 
nical aspects of passive defense by a staff of dis- 
trict officers each of whom provides certain spe- 
cialized knowledge and experience. By CNO di- 
rective (OpNav Inst 3300.4a, 6 December 1954), 
this staff was reorganized not only to increase its 
general effectiveness, but also to facilitate the exe- 
cution of its duties and responsibilities. Since 
passive defense readiness at the district level de- 
pends largely upon the coordination of all staff 
members, it was deemed appropriate that the As- 
sistant Chief of Staff for Operations be assigned 
collateral duty as the Passive Defense Coordinator 
to provide the impetus and coordination necessary 
among the staff. In addition to this billet, the pas- 
sive defense staff of the District Commandant is 
composed of the following officers : 
(a) District ABC Warfare Defense Officer 
(b) District Planning Officer 
(c) District Director of Training 
(d) District Medical Officer 
(e) District Supply Officer 
(f) Industrial Manager 
(g) Assistant Industrial Manager 
(h) District Communications Officer 
(i) District Marine Officer 
(j) District Fire Officer 
(k) District Ordnance Officer 
(1) District Public Works Officer 
(m) District Technical Assistant For Passive 
Defense 
Although the CEC officer engaged in passive de- 
fense matters at the activity level will be directly 
affected by the passive defense instructions from 
all district staff members, in all probability he will 
be most concerned with the last two district officers 
listed above. 
The District Public Works Officer is, of course, 
a CEC officer. His passive defense duties are to 
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Figure 6—2.—A hypothetical naval district subdivided into passive defense area or group commands. 
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plan for the availability of equipment and, if nec- 
essary, the services of personnel essential to emer- 
gency recovery operations involving transporta- 
tion, demolition, rescue, restoration of utilities, 
and other essential services. Also, he may be given 
other tasks wherein the services of public works 
personnel and equipment are best suited. 

Likewise, the Technical Assistant for Passive 
Defense is a CEC officer. His passive defense dut- 
les are primarily concerned with the review of 
plans and specifications for new construction as 
well as the evaluation of existing structures, par- 
ticularly in regard to their design and protective 
features. Also, he is responsible for the technical 
phases of directives and design criteria with re- 
spect to passive defense, including the related 
phases of protective structures. Further details 
on the specific duties of the technical assistant are 
given in chapter 11. 

The passive defense organization of the Naval 
Shore Establishment is completely covered in the 
United States Passive Defense Manual (OPNAV 
INST. 3440.6). The CEC officer is urged to exam- 
ine this manual carefully and to keep up-to-date 
with all changes. As described in the manual, the 
passive defense organization of a naval district or 
a river command consists of two main parts: (1) 
an administrative organization which is estab- 
lished for administrative and training purposes; 
and (2) a tactical organization which is simply 
the administrative organization in action at the 
scene of disaster. 

2. The Administrative Passive Defense Organ- 
izatton.—F or administration purposes the passive 
defense organization of a naval district is re- 
ferred to as the passive defense force. It is com- 
posed of area or group commands (geographical 
subdivisions of the district) which, in turn, are 
supported by passive defense units. These units 
are composed of elements whose subdivisions are 
called teams. The number of area commands and 
subsequent passive defense units, elements, and 
teams comprising the passive defense force of a 
naval district is, of course, dependent on the size 
and population of that district. The components 
of a district passive defense force are graphically 
depicted in figure 6-1. The composition, designa- 
tion, and relationships of these various compo- 
nents are briefly described in the following 
paragraphs. 
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(a) Passive Defense Force.—This represents 
the total passive defense effort of a naval district. 
The district organization is designated by its title, 
Passive Defense Force, followed by the number of 
the appropriate naval district. For example, 
PDF4 represents the Passive Defense Force of the 
4th Naval District. This force is under the com- 
mand of the District Commandant and is com- 
posed of area commands designated by him. 

(b) Passive Defense Area Commands.— 
These are commands which are intermediate be- 
tween the district command and the commands of 
subordinate activities. The establishment of such 
commands is in harmony with the area concept 
of passive defense and is necessitated by the de- 
pendence of individual activities on mutual aid 
and mobile support. Area commands are under 
the command of an officer (group commander) 
designated by the District Commandant. Each 
area command is titled with the phrase, Passive 
Defense Group, followed by the number of the 
naval district and the number of the area com- 
mand. PDG4.5 represents the Passive Defense 
Group of the 5th Area of the 4th Naval District 
(see fig. 6-2). 

(c) Passive Defense Unit.—A complete pas- 
sive defense unit is composed of the following 11 
elements: control, personnel and welfare, security, 
engineer, fire, ordnance, medical, transportation, 
supply, ABC defense, and helicopter support. 
(See fig. 6-3.) A unit is identified by the phrase, 
passive defense unit, followed by the appropriate 
naval district number, the area number, and the 
unit number. As shown in figure 6-4, PDU4.5.2 
represents the 2nd Unit in the 5th Area of the 4th 
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Figure 6—3.—These 11 elements comprise a complete passive 
defense unit. 
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Figure 6—4.—Passive defense units in a typical naval district. 
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Naval District. A PDU is under the command of 
an officer designated by the group commander. An 
organizational outline of a complete passive de- 
fense unit is given in table 6-1. 

(d) Passive Defense Element.—An element 
is under the command of the activity at which 
organized. It is expected that major shore ac- 
tivities will be able to organize several elements or 
even a complete Passive Defense Unit. An ele- 
ment is composed of passive defense teams which 


perform related duties during recovery operations. 
Grouping together teams which have kindred 
functions not only speeds recovery operations, 
but also facilitates organizing, equipping, and 
training. 

The number of teams which comprise an element 
varies with the function of that element. As illus- 
trated in figure 6-5, the transportation element 
presently consists of 4 types of teams while the 
engineer element has 15 teams. Elements are des- 


TABLE 6—1.—Organization of a complete passive defense unit 


CONTROL ELEMENT 
(PDE eek he, 1)! EL 


ENGINEER ELEMENT—Continued 
Forklift Team 


TRANSPORTATION ELEMENT 
(PDE —.—.—. 8)! 


CA Control Plotting Team EM Jack Hammer Team TA Motor Pool Operating Team 
CB Control Administrative Team EN Dump Truck Team TB Construction & Heavy 
CC Control Communications EO Pest Control Team Equipment Pool Operating 
Service Team i Team 
CD Damage Survey Team FIRE ELEMENT TC Boat Pool Operating Team 
CE Aerial Survey Team (PDE —.—.—. 5)! TD _ Aircraft Control, Servicing 
CF Route Survey & Communica- FA Fire Supervisor Team & Liaison Team 
tion Relay Team FB Engine Company Team I 
CG ERS Control Team FC Auxiliary Engine Company picid — 
Team 5 
PERSONNEL & WELFARE ELEMENT FD Utility & Portable Pump LA General Supply Team 
(PDE —.—.—. 2)! Team LB Clothing Supply Team 
PA Survivor Registration «& FE Fire Boat Team LC Emergency Messing Team 
Checking Team LD Special Supply Team 
PB Survivor Child Care Team ORDNANCE ELEMENT ARG Dierense Erre 
PC Rest & Housing Team (PDE —.—.—. 6)! (PDE —.—.—. 10)! 
ee patna e acilities Team OA Special Weapons Disposal AA ABC Survey Team 
g Party Team Team (SWDT). ere 
I AB Personnel Decontamination 
SECURITY ELEMENT OB Explosive Ordnance Disposal Team 
(PDE a 3)! Team (EODT) AC Facilities € Area 
SA Security Team (Military) OC Explosive Removal Team Decontamination Team 
SB Security Team (Civil Serv- OD Explosive Demolition Team AD Radiac Reserve Pool Team 
ice). AE Dosimetry Team 
SC Public Address Team pc ane AF Clothing Decontamination 
SD Investigation Team ( sr: a T 
š g eam 
MA Field First Aid Team 
ENGINEER ELEMENT MB Litter Bearer Team HELICOPTER SUPPORT ELEMENT 
(PDE —.—.—.4)' MC Field Aid Station Team (PDE —.—.—. 11)! 
EA Rescue Team MD Ambulance Team HA Heliport Control Team 
EB Electrical Repair Team ME Medical Holding Team HB Heliport Servicing € Crash 
EC Sewage Team MF Mortuary Team Team 
ED Pipe Repair Team MG ABC Health Hazards Team HC Heliport Maintenance Team 
EE Wrecking & Shoring Team MH Radiation Sickness Team HD Heliport Communications 
EF Waterfront «€ Warehouse MI Surgical Team Team 
Team MIA Surgical Team Augmented HE Heliport Supply Team 
EG Diving Team MJ Improvised Emergency Hos- HF Heliport Air Traffic Control 
EH Lighting Team pital. Team 
EI Power Shovel and Crane MK Casualty Decontamination HG Heliport Photography Team 
Team Team 
EJ Scoop-Type Loader Team ML Vector Survey Team 
EK Bulldozer Team MS Medical Group Component 


! The number given here is the number of the element. In the complete code designation, this number is preceded by the passive defense unit number, 


the area command number, and the number of the naval district. 
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TA-MOTOR POOL ED-ELECTRICAL REPAIR TEAM 
OPERATING TEAM 
EC-SEWAGE TEAM 
ED-PIPE REPAIR TEAM 
TB-CONSTRUCTION & EC_WRECKING & SHOVING TEAM | 
HEAVY EQUIPMENT POOL 
OPERATING TEAM EF WATERFRONT & WAREHOUSE TEAM 
BEB GEC | EH-LIGHTING TEAM = 
OPERATING 
EAM 
T El-POWER SHOVEL & CRANE TEAM 
EJ-SCOOP-TYPE LOADER TEAM 
TD-AIRCRAFT CONTROL, SERVICING EK-BULLDOZER TEAM 
& LIAISON TEAM man A 
EN-DUMP TRUCK TEAM 
EO-PEST CONTROL TEAM 


Figure 6—5.—A team is the lowest echelon in the passive 
defense organization. 


ignated by the phrase, passive defense element, 
followed by the district number, the area number, 
the unit number, and finally, the element number. 
Thus, PDE4.5.2.4 identifies the 4th Element (En- 
gineer Element) of the 2nd Unit in the 5th Area 
of the 4th Naval District. See figure 6-4. 

The commander of the Engineer Element prob- 
ably will be a CEC officer serving as the Public 
Works Officer, and the teams (personnel and 
equipment) comprising this element will be drawn 
largely from the Public Works Department. 

(e) Passive Defense Teams.—A team is the 
lowest echelon in the passive defense organization. 
It may be defined as the smallest number of per- 
sonnel of various skills required to perform a 
stated function with assigned equipment on a one- 
shift basis. In all, 75 kinds of teams are presently 
incorporated into the 11 elements of a complete 
Passive Defense Unit. Teams are given both de- 
scriptive titles and code designations. In the En- 
gineer Element all teams have the code designa- 
tion E followed by an appropriate identifying 
letter. For example, EA is a rescue team, EB is 
an electrical repair team; and, EC is a sewage 
team, and so on. Seestable 6-1 for the lettered 
code designations of teams in other elements. 

3. The Tactical Passive Defense Organization.— 
This organization (fig. 6-1) is activated on occa- 
sion of warning, attack, or disaster. It consists of 
an emergency recovery group which consists of 
one or more emergency recovery units. Fach unit 
is composed of three sections. 


(a) Emergency Recovery Group (ERG).— 
There is only one Emergency Recovery Group con- 
ducting operations in a given disaster area. This 
group comes into existence at the scene of attack 
or disaster. The commander of the first Emer- 
gency Recovery Unit to reach the scene of disaster 
assumes command of the Emergency Recovery 
Group. However, he may be relieved of that com- 
mand by higher authority or by a senior com- ` 
mander of another Emergency Recovery Unit ar- 
riving at the scene after him. An ERG is labeled 
with a one-number designator derived from the 
number assigned to the emergency scene in which 
it is operating. For example, ERG3 represents the 
Emergency Recovery Group which is conducting 
recovery operations in emergency scene three. An 
Emergency Recovery Group consists of one or 
more Emergency Recovery Units. 

(b) Emergency Recovery Unit (ERU).— 
Organizationally, this unit is identical to the Pas- 
sive Defense Unit previously described. The des- 
ignation, emergency recovery unit, is used, how- 
ever, when the Passive Defense Unit becomes part 
of the Emergency Recovery Group. Table 6-2 on 
page 114 is an organizational chart for a complete 
Emergency Recovery Unit. An ERU is identified 
by the phrase, emergency recovery unit, followed 
by the number of the emergency scene and the unit 
number. Thus, ERU3.6 is the 6th Emergency Re- 
covery Unit of the Emergency Recovery Group 
conducting operations in Emergency Scene Three. 
An ERU is composed of three emergency recovery 
sections. 

(c) Emergency Recovery Section (ERS).— 
A section consists of a group of selected passive de- 
fense teams which operate together to complete a 
priority mission in an assigned area of the disaster. 
Under the present plan of organization, 81 passive 
defense teams comprise the 3 Emergency Recovery 
Sections which constitute a complete ERU. 

Sections are under the command of officers desig- 
nated by the Emergency Recovery Unit com- 
mander. Sections are designated by title followed 
by the number of the stricken area, the unit num- 
ber, and the section number. For example, 
ERS3.6.1 identifies the 1st Section of the 6th Unit 
of that Emergency Recovery Group conducting 
operations in Emergency Scene Three. 

Each section has its individual mission indi- 
cated in its title, that is, the last or section number 


TABLE 6—2.—Organization of an emergency recovery unit 


EMERGENCY RECOVERY GROUP COMMANDER 
EMERGENCY RECOVERY UNIT COMMANDER 


EMERGENCY RECOVERY UNIT STAFF 


Chief Staff Officer 

Communications Officer 

ABC Control Officer 

Engineer and Rescue 
Officer 

Medical Service Officer 

Public Information Officer 


EMERGENCY RECOVERY 


SECTION 1 


SECTION COMMANDER 


SECTION STAFF 
CG ERS Control Team 


Fire Officer 
Security Officer 
Liaison Officer 
Personnel Officer 


Transportation & Routing Officer 


Supply Officer 


EMERGENCY RECOVERY 


SECTION 2 


SECTION COMMANDER 


SECTION STAFF 
CG ERS Control Team 


EMERGENCY RECOVERY 


SECTION 3 


SECTION COMMANDER 


SECTION STAFF 
CG ERS Control Team 


CD Damage Survey Teams SA Security Teams (Military) CA Control Plotting Team 
CE Aerial Survey Team SB Security Teams (Civil Service) CB Control Administrative Team 
CF Route Survey € Communica- SC Public Address Teams CC Control Communications Serv- 
tions Relay Team EA Rescue Teams ice Team 
AA ABC Survey Teams MA Field First Aid Teams MD Ambulance Teams 
MA Field First Aid Teams MB Litter Bearer Teams ME Medical Holding Teams 
MB Litter Bearer Teams MC Field Aid Station Teams MF Mortuary Teams 
FA Fire Supervisor Teams MD Ambulance Teams MG ABC Health Hazards Team 
EA Rescue Teams AD Radiac Reserve Pool Team MH Radiation Sickness Team 
EE Wrecking & Shoring Teams FB Engine Company Teams MI Surgical Teams 
El Power Shovel & Crane Teams FC Auxiliary Engine Company MIB Surgical Teams Augmented 
EJ Scoop-type Loader Teams Teams MJ Improvised Emergency 
EK Bulldozer Teams FD Utility & Portable Pump Team Hospital 
EN Dump Truck Teams FE Fire Boat Teams ML Vector Survey Team 
SA Security Teams (Military) OA Special Weapons Disposal Team TA Motor Pool Operating Teams 
SB Security Teams (Civil Service) OB Exp. Ord. Removal Team TB Construction Pool Equipment 
OC Exp. Removal Team Teams 
OD Exp. Demolition Team TC Boat Pool Operating Teams 
EB Electrical Repair Teams LA General Supply Teams 
EC Sewage Teams LB Clothing Supply Teams 
ED Pipe Repair Teams LC Emergency Messing Teams 
EE Wrecking «€ Shoring Teams LD Special Supply Teams 
EF Waterfront & Warehouse Team AE Dosimetry Teams 
EG Diving Team SD Investigation Team 
EH Lighting Team PA Survivor Registration & Check 
EI Power Shovel € Crane Team Teams 
EJ  Scoop-type Loader Team PB Survivor Child Care Teams 
EK Bulldozer Team PC Rest & Housing Teams 
EL Fork Lift Team PD Sanitary Facilities Teams 
EM Jack Hammer Team PE Working Party Teams 
EN Dump Truck Team EL Forklift Team 
EO Pest Control Team 
MK Casyalty Decontamination 
Team 
AB Personnel Decontamination 
Team 
AC Facilities & Area Decontami- 
nation Team 
TD Aircraft Control, Servicing & 
Liaison Team 
AF Clothing Decontamination 
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(1, 2, or 3) corresponds to the urgency or prior- 
ity of the mission. In other words, the 1st Emer- 
gency Section operates in Section I of the emer- 
gency scene and has the first priority mission; 
Section 2 generally operates in Section II of the 
emergency scene with the second priority mission, 
and so on. Figure 6-6 shows the probable tactical 
distribution pattern of the 3 Emergency Recovery 
Sections. Further details will be given later con- 
cerning the composition and functions of these 
sections. 

4. Staffs of the Tactical Passive Defense Or- 
ganization.— Advisory staffs are provided at the 
following levels of command: group commander, 
unit commander, and section commander. 

(a) Emergency Recovery Group Staff.—A 
separate tactical staff is not required for the Emer- 
gency Recovery Group commander because he is 
the commander of the first Emergency Recovery 
Unit to arrive at the scene of disaster and, there- 
fore, can utilize the staff of his own recovery unit. 
For the same reason, a separate recovery control 
post is not required since the group commander 
can utilize the recovery control post of an Emer- 
gency Recovery Unit. 


(b) Emergency Recovery Unit Staff.—The 
staff of the unit commander is composed of appro- 
priate commanders of Passive Defense Elements 
and departmental officers of component activities 
as assigned by the unit commander. Alternates 
are designated to ensure that all staff billets will 
be filled upon activation of the Emergency Re- 
covery Unit. The staff of an Emergency Recovery 
Unit consists of the following officers: Chief Staff 
Officer, Communications, ABC Control, Engineer 
and Rescue, Medical Service, Public Information, 
Fire, Security, Liaison, Transportation and Rout- 
ing, Personnel, and Supply. 

(c) Emergency Recovery Section Staff.— 
The control team (CG-ERS) serves as the staff 
for the section commander. This five-man team 
is designated as the emergency recovery section 
control team. Its functions are: (1) to assist the 
section commander in controlling operations of 
the teams in his section; (2) to maintain commu- 
nications with the Emergency Recovery Unit 
commander and other teams in the section; and 
(3) to maintain up-to-date information on the 
progress of section recovery operations including 
the location of teams. 
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After the passive defense organization at the 
activity level has been presented, this chapter is 
concluded with a discussion of emergency recov- 
ery operations in which the various components of 
the passive defense organizations previously de- 
scribed are assembled and deployed to conduct op- 
erations in the disaster emergency area. 


PASSIVE DEFENSE ORGANIZATION AT 
ACTIVITIES 


The passive defense efforts of a naval activity 
consist of the preparation of passive defense bills 
and the establishing, equipping, and training of 
passive defense organizations. Passive defense is 
a command responsibility. Therefore, all passive 
defense efforts of an activity are under the direct 
control of the Commanding Officer, who may be 
assisted in the technical aspects by such personnel 
as he may require. Such assistance will, of course, 
vary with the size and the nature of the activity. 

yenerally, however, the optimum organization for 

a typical station would include: (1) the Com- 
manding Officer, (2) the Passive Defense Officer, 
(3) the Assistant Passive Defense Officer for ABC 
Defense, and (4) other assistant passive defense 
officers in charge of specific aspects of passive de- 
fense, such as fire protection, military security, re- 
covery operations, and medical procedures. 

1. Functions of the Passive Defense Officer. — 
In view of the high level of responsibility, the 
Passive Defense Officer of an activity probably 
will be a senior officer of the line and, therefore, 
eligible for succession to command. He may be 
the Executive Officer, the Administrative Assist- 
ant, or the Operations Officer. Regardless of po- 
sition, however, he should possess sufficient ma- 
turity and experience to take charge effectively of 
all passive defense matters under the direction of 
the Commanding Officer. The functions of the 
Passive Defense Officer at an activity may be sum- 
marized as follows: 

(a) Coordinate the passive defense efforts of 
the activity. 

(b) Ensure readiness of all departments and 
components. 

(c) Keep the Commanding Officer informed 
on the status of passive defense matters. 

(d) Supervise and coordinate emergency re- 
covery operations in the event of attack or disaster. 
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(e) Advise the activity Planning Officer and 
department heads in the preparation of basic 
emergency plans and passive defense bills. 

2. Possible Role of the CEC Officer—In all 
probability the CEC officer who is serving as Pub- 
lic Works Officer of the activity may be delegated 
the duties and responsibilities of the Assistant 
Passive Defense Officer for recovery operations. 
As such, he would be concerned mainly with the 
teams in both the engineering and transportation 
elements of the station defense organization. The 
duties for this position will be discussed in subse- 
quent chapters. 

3. Passive Defense Station Bills—In the pre- 
vious chapter it was pointed out that passive de- 
fense station bills may be classified into three 
general groups: (1) bills concerned with on- 
station emergencies which involve only self-help 
measures; (2) bills which are concerned with off- 
station emergencies involving mutual aid or mo- 
bile support; and (3) bills which are concerned 
with operational and final recovery measures. 
Since the last-named bills are not station bills in 
the true sense of the word, attention will be con- 
fined to the first and second groups. It is im- 
portant that the distinctions between these two 
groups are Clearly recognized. 

It may be recalled that emergencies which occur 
within the limits of a naval activity are called on- 
station or local emergencies. They are covered by 
passive defense bills which are sometimes referred 
to as station emergency bills. Briefly, these bills 
establish the organization to execute self-help 
measures in coping with local emergencies, such 
as fire, flood, air raid defense, and the like. Emer- 
gencies which occur off-station are covered by pas- 
sive defense bills which are sometimes called 
emergency recovery bills. These bills provide the 
means of mobilizing the manpower and material 
resources of the station in rendering mutual aid, 
mobile support, and fixed support. 

4. Passive Defense Organizations.—A_ station 
emergency bill establishes the organization for 
carrying out the provisions of the bill; likewise, an 
emergency recovery bill establishes the organiza- 
tion for rendering mutual aid or mobile support. 
It is evident, then, that two distinct types of pas- 
sive defense organizations exist at the activity 
level. 

In the first place, an activity must establish and 
maintain a local passive defense organization for 


coping with all types of emergencies which are 
confined within station limits. This local organi- 
zation sometimes referred to as the znternal emer- 
gency force, employs self-help measures in 
combating on-station emergencies. Also, it sup- 
plements the efforts of emergency recovery forces 
in the event the activity is stricken by attack or 
disaster with which the local organization is un- 
able to cope. 

Secondly, it is necessary for an activity to pro- 
vide the essential elements of an integrated mo- 
bile organization which is capable of operating for 
limited periods in off-station disaster emergencies. 
This organization, sometimes called the mobile 
emergency force, may not be complete in itself, 
but represents the contribution of the activity to 
the Passive Defense Force of the naval district. 
It is composed of those teams and elements which 
have been established and trained as part of one 
of the Passive Defense Units of the district. 

An important point to be remembered is that 
the disaster emergency may be of such scope or 
extent that both types of passive defense organi- 
zations may be required to function at the same 
time. It is equally. important to remember that 
these two organizations are similar. They utilize 
the same type of organization, tools, equipment, 
and terminology. The main difference is that the 
local organization 1s complete in itself and used 
primarily for on-station emergencies, while the 
other recovery force is but part of a larger organi- 
zation to combat off-station disasters. 

5. Organization of Passive Defense Compo- 
nents.—Activities cannot be expected to organize 
all the types of standard passive defense teams 
which comprise a complete Passive Defense Unit. 
For instance, some activities will not have the 
trained personnel or the special equipment to or- 
ganize an explosive ordnance disposal team or a 
boat pool operating team. The number of stand- 
ard teams which can be established by an activity 
will depend upon several factors, such as (1) the 


_ primary mission of the activity; (2) its geographi- 


cal location; and (8) its on-board count of per- 
sonnel. Despite these variables, however, it is ex- 
pected that each activity will establish as many 
standard teams and elements as it is able to or- 
ganize, train, and maintain in a state of readiness. 

6. Standard Passive Defense Elements.—At the 
present time the organization for a complete Pas- 
sive Defense Unit consists of 11 standard elements 
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(see fig. 6-3 and table 6-1). Each element is com- 
posed of those passive defense teams having 
kindred duties in recovery operations. Although 
the Chief of Naval Operations does not presently 
anticipate making any major revisions to the or- 
ganization of these teams and elements, certain 
minor changes may be forthcoming as the new con- 
cept of passive defense gradually emerges. 

(a) Control Element.—The function of this 
element is to provide control of recovery opera- 
tions by maintaining plots, status boards, records. 
and logs; by establishing communications systems: 
by surveying access and evacuation routes; and by 
conducting surveys to locate the extent of damage, 
personnel casualties, rescue requirements, and fire 
conditions. 

The Control Element is composed of any or all 
of the following teams: 
(1) Control Plotting 
(2) Contro] Administrative 
(3) Control Communications Service 
(4) Damage Survey 
(5) Aerial Survey 
(6) Route Survey and Communication 
Relay (airborne) 
(7) Emergency recovery section control 

(b) Personnel and Welfare Element.—The 
functions of this element are to supervise survivor 
registration and screening; provide facilities for 
child care; establish sanitary, housing, and rest 
facilities; organize fit survivors into labor or 
skilled teams as appropriate. 

The Personnel and Welfare Element is com- 
posed of any or all of the following teams: 
(1) Survivor Registration and Checking 
(2) Survivor Child Care 
(3) Rest and Housing 
(4) Sanitary Facilities 
(5) Working Party 

(c) Security Element.—The functions of this 
element are to provide traffic control, panic con- 
trol, and the enforcement of law and order; broad- 
cast precautionary measures and general informa- 
tion; investigate security violations. 

The Security Element is composed of any or all 
of the following teams: 
(1) Security (Military) 
(2) Security (Civil Service) 
(3) Public Address 
(4) Investigation 
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(d) Engineer Element.—The functions of 
this element are to rescue trapped personnel; re- 
pair ruptured water, gas, power, and sanitary 
sewer lines, wreck or shore damaged structures 
which impede recovery operations; restore func- 
tions of piers, wharves, and waterfront facilities; 
provide emergency lighting for night rescue; as- 
sist other teams by moving earth, rubble, and 
debris. 

The Engineer Element is composed of any or 
all of the following teams: 
(1) Rescue 
(2) Electrical Repair 
(3) Sewage 
(4) Pipe Repair 
(5) Wrecking and Shoring 
(6) Waterfront and Warehouse 
(7) Diving 
(8) Lighting 
(9) Power Shovel and Crane 
(10) Scoop-type Loader 
(11) Bulldozer 
(12) Forklift 
(13) Jackhammer 
(14) Dump Truck 
(15) Pest Control 

(e) Fire Element.—The functions of this ele- 
ment are to conduct fire fighting operations in- 
cluding the establishment of fire breaks to limit 
the spread of fire, storm and conflagration. 

The Fire Element is composed of any or all of 
the following teams: 
(1) Fire Supervisor 
(2) Engine Company 
(3) Auxiliary Engine Company 
(4) Utility and Portable Pump 
(5) Fireboat 

(f) Ordnance Element.—The functions of 
this element are to inactivate, explode, or remove 
explosive ordnance duds; utilize explosive demo- 
lition techniques in clearing debris, precarious 
ruins, and wreckage; to assist rescue operations or 
to provide access for wheeled vehicles. 

The Ordnance Element is composed of any or 
all of the following teams: 
(1) Special Weapons Disposal 
(2) Explosive Ordnance Disposal 
(3) Explosive Removal 
(4) Explosive Demolition 





(g) Medical Element.—The functions of this 
element are to provide first aid, surgical care, hos- 


pitalization, and evacuation of casualties; estab- ` 


lish a temporary morgue; decontaminate casual- 
ties, including the treatment of radiation cases; 
effect vector control. 
The Medical Element is composed of any or 
all of the following teams: 
(1) Field First Aid 
(2) Litter bearer 
(3) Field Aid Station 
(4) Ambulance 
(5) Medical Holding 
(6) Mortuary 
(7) ABC Health Hazards 
(8) Radiation Sickness 
(9) Surgical 
(10) Surgical (augmented) 
(11) Improvised Emergency Hospital 
(12) Casualty Decontamination 
(13) Vector Survey 
(14) Medical Group Component 
(h) Transportation Element.—The functions 
of this element are to coordinate the use of trans- 
portation facilities; ascertain latest conditions of 
access routes in the disaster area; stage, park, dis- 
patch, and service (minor repairs) motor vehicles, 
construction equipment, other heavy equipment, 
and watercraft in the assigned area. 
The Transportation Element 1s composed of any 
or all of the following teams: 
(1) Motor Pool Operation 
(2) Construction and Heavy Equipment 
Pool Operation 
(3) Boat Pool Operation 
(4) Aircraft Control, Servicing and Lial- 
son 
(1) Supply Element.—The functions of this 
element are to provide messing facilities for re- 
covery forces and survivors; issue GSM items in 
the emergency area; provide replacement clothing 
for survivors and special clothing, materials, and 
equipment needed to sustain atomic, biological, 
and chemical recovery operations. 
The Supply Element is composed of any or all 
of the following teams: 
(1) General Supply 
(2) Clothing Supply 
(3) Emergency Messing 
(+) Special Supply 


Chapter 6—DEFENSE ORGANIZATION OF AN ACTIVITY 


— 0 O U. U U n a me a 


(j) ABC Defense Element.—The functions 
of this element are to determine ABC contamina- 
tion locations and levels as well as to mark hazard- 
ous areas; provide chemical and radiation decon- 
tamination of nonseriously injured personnel; ef- 
fect ABC decontamination of essential facilities 
or areas; establish radiac pool and issue equip- 
ment as needed; determine radiation dosage of 
personnel. 

The ABC Defense Element is composed of any 
or all of the following teams: 
(1) ABC Survey 
(2) Personnel Decontamination 
(3) Facilities and Area Decontamination 
(4) Radiac Reserve Pool 
(5) Dosimetry 
(6) Clothing Decontamination 

(k) Helicopter Support Element.—The mis- 
sion of this element is to provide transportation, 
mobility, and observation, particularly in those 
disaster operations where the unique capabilities 
of the helicopter may be utilized to advantage. 
Typical disaster tasks of the helicopter element 
may include: personnel rescue; casualty evacua- 
tion; fire patrol and support of fire fighting activi- 
ties; radiological monitoring; transport of medi- 
cal and technical personnel, as well as vital equip- 
ment and supplies; laying of temporary commu- 
nications lines; air photography; bacteriological 
surveys; distribution of weather information; de- 
contamination activities; and general courier 
service. 

The Helicopter Element is composed of any or 
all of the following teams: 
(1) Heliport Control 
(2) Heliport Servicing and Crash 
(3) Heliport Maintenance 
(4) Heliport Communications 
(5) Heliport Supply 
(6) Heliport Air Traffic Control 
(7) Heliport Photography 
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On occasion of on-station disaster there will be 
an immediate need for an evaluation of the situa- 


- tion with estimates of both structural damage and 


personnel casualties. At the same time, a deter- 


“mination must be made of the recovery forces 
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needed so that prompt relief measures may begin. 
Also, reports on the disaster will be required by 
higher authority and it will be necessary to re- 
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lease pertinent information to those within the dis- 
aster area and to the general public. These and 
other needs are met by the passive defense contro] 
center which is the nerve center during a disaster 
or other emergency. 

It may be well at this time to distinguish be- 
tween the terms passive defense control center and 
a control center. The latter is a term signifying a 
location from which operations of various types 
are directed and coordinated. It is an ambiguous 
term without modifying adjectives indicating the 
nature of the operations which it directs, for ex- 
ample, air control center, damage control center, 
and so on. Thus, a Passive Defense Control Cen- 
ter is a fixed facility at activities and commands 
from which passive defense measures are con- 
trolled or coordinated. Itisthe disaster station or 
headquarters of the Passive Defense Officer and 
other subordinate command personnel and from 
which is exercised overall control, direction, and 
coordination of emergency recovery operations. 
The center is activated upon receipt of the disaster 
signal or other proper directive. Figure 6-7 is an 
artist’s conception of a Passive Defense Control 
Center. 

In brief, the mission of the Passive Defense Con- 
trol Center is to assist the Commanding Officer in 
time of disaster in carrying out the functions of 
command and to advise on matters pertinent to 
the situation. This mission is accomplished by 
control center personnel who perform the follow- 
ing specific functions: (1) prepare a realistic esti- 
mate of the disaster situation; (2) establish the 
disaster perimeter; (3) summarize intelligence 
from the field; (4) deploy recovery forces to the 
emergency area and ensure their adequate sup- 
port; and (5) make requests for help from con- 
tiguous activities. 

1. Organization.—A typical organization con- 
sists of a staff, a special staff, a control desk, and a 
service section. Following is a brief description 
of the composition and functions of each of these 
major divisions. 

(a) Staff—This is a permanent operating 
group in time of disaster. It is composed of an 


Executive Officer and such other officers as may - 


be designated to render command assistance and 
technical advice on the conduct of recovery opera- 
tions. Generally, the staff includes an Operations 
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Officer, a Public Works Officer, a Supply Officer, 
and a Medical Officer. Their disaster station is 
the passive defense control center where they per- 
form the following duties: 


(1) Order the establishment of Recovery 
Control Post(s) to support or replace 
self-help effort. 

Secure such information as may be re- 
quired by the Commanding Officer. 
Translate the decisions of the Com- 
manding Officer into orders and trans- 
mit such orders expeditiously. 

Keep the Commanding Officer in- 
formed of the progress of the planned 
action, including the technical aspects 
and the probable future developments 
of the disaster effects. 


(b) Special staff. —This staff consists of offi- 
cers and civilians who may be called upon to render 
technical advice in special situations. Officers on 
the special staff may include any or all of the fol- 
lowing: Communications, Security, Atomic De- 
fense, Electronics, Transportation, Chaplain, In- 
dustrial Relations, Public Information, and Naval 
Emergency Ground Defense. The staff may be 
called to the control center as a unit or as individ- 
uals. Ordinarily, however, staff personnel remain 
at their regularly assigned disaster stations until 
summoned to the control center. 

Briefly, the duties of the special staff are: (1) to 
assist the staff in accomplishing its assigned tasks; 
(2) to maintain liaison as required; and (3) to is- 
sue information bulletins. 

(c) Control Desk.—Ordinarily, the Adminis- 
trative Assistant to the Commanding Officer or- 
ganizes and trains control desk teams. Also, he 
serves as Control Desk Officer until the regularly 
designated officer reports to the control center. In 
addition to the Control Desk Officer, other per- 
sonnel in this section include the message control 
team, the status-plotting team, and the clerical 
team. 

The functions of the Control Desk are to: 

(1) Coordinate the routine operations of 
the control center 

(2) Act on routine requests 

(3) Organize data for preparation of a 
bulletin 

(4) Maintain a graphical plot of the dis- 
aster area 


(2) 
(3) 


(4) 
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(5) Maintain data on forces mobilized, re- 
quested by, or committed to the Recov- 
ery Control Posts 

(6) Refer matters requiring command de- 
cision to the staff. | 

(d) Service section.—This group is composed 
of stenographers, yeomen, messengers, and com- 
munications personnel whose duties are to assist 
staff and command personnel in carrying out the 
mission of the control center. 

2. Location.—The location of the Passive De- 
fense Control Center is determined by the com- 
manding officer. It may be a separate facility or 
it may be a part of a command center or a contro! 
center. The designating and equipping of an al- 
ternate location are also necessary. A Passive De- 
fense Control Center should be located on the sta- 
tion in a building that is capable of withstanding 
blast pressure. Existing structures should be uti- 
lized wherever possible to save time, money, and 
labor. Three important factors in selecting the 
site for a control center are vulnerability, accessi- 
bility, and availability of existing communi- 
cations. 

In the selection of a Passive Defense Control 
Center within a building, careful consideration 
should be given to safety and construction features 
of the building. Probably a basement or subbase- 
ment will provide maximum protection from bomb 
damage and should be used if working conditions 
permit. Since a basement usually houses the main 
telephone cable terminal, the need for cable riser 
installations is eliminated. However, if a base- 
ment is used, pumps should be provided as a safe- 
guard against flooding, and other protective 
measures should be taken to protect control room 
personnel, If it is necessary to choose a site on a 
higher floor, interior space that would not be 
exposed to flying glass and debris is recommended. 
If windowless space is not available, windows 
should be protected by steel screens or entirely 
bricked in. Regardless of floor location, an ample 
number of exits should be provided. 

3. Equipment.—-The Passive Defense Control 
Center must be so equipped and staffed that a 
complete current picture of the emergency situa- 
tion can be maintained and a record kept of all 
important action taken. All charts and maps 
which are listed in the basic plan and all support- 


ing plans should be available in the control center. 
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Figure 6—8.—A Navy plotter records the commitment and with- 
drawal cf disaster forces on this status board. 


A control board or other device for the detailed 
representation of the total logistic strength, loca- 
tion, commitment, employment, and withdrawal 
of the operational and support forces is a neces- 
sity. A sample control board is shown in figure 
6-8. This board is currently used in the Control 
Center Exercise of the Disaster Relief Course con- 
ducted at U. S. Naval School, Civil Engineer 
Corps Officers (CECOS), Port Hueneme. Other 
scenes in this class exercise are shown in figures 
6-9, 6-10, and 6-11. 


RECOVERY CONTROL POSTS 


Before discussing the functions of the Recovery 
Control Posts in emergency recovery operations, 
it may be well to show their relationship to the 
Passive Defense Control Center. In the first 
place, there is only one Passive Defense Control 
Center; while there may be one or more Recovery 
Control Posts, depending on the extent of the dis- 
aster area. Secondly, the Control Center controls 
all recovery operations; while a recovery control 
post is concerned only with operations in its as- 
signed sector of the disaster area, 

The Recovery Control Post is a facility estab- 
lished at the scene of recovery operations. It 1s 
the headquarters of an officer in charge of re- 
covery forces engaged in a limited area or sector 
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Figure 6—9.—An overall view of the CECOS control center. 





Figure 6—10.—An up-to-date picture of a disaster situation can be maintained on this station map. 
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combating this type of disaster would doubtless 
prove more than adequate in combating other 
forms of major disaster or emergency. The effec- 
tiveness of such recovery measures depends not 
only upon their individual effect, but upon a gen- 
eral coordination of effort as well. Thus, the suc- 
cess of recovery measures may be traced to the 
need for an efficient master plan for operations 
within the disaster area. Such an operation plan 
has already been developed for use following 
atomic attack; it is called the two-perimeter emer- 
gency recovery plan. The major elements of this 
plan are discussed briefly in the following para- 
graphs. 

1. The Two-Perimeter Emergency Recovery 
Plan.—This plan is designed to organize and ex- 
pedite emergency recovery operations by standard 
passive defense sections, elements, and teams. In 
general, the scene of disaster is bounded by two 
perimeters, one lying within the other (see fig. 
6-12). By this means the emergency scene is di- 
vided into three smaller operating areas which 
are referred to simply as Section I, Section II, and 
Section III. For each of these sections the extent 
of blast and nuclear and thermal radiation can be 
approximated, thus simplifying the application of 
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Figure 6—12.—Two-perimeter emergency recovery plan. 
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recovery measures. The twin boundary lines en- 
compassing the emergency scene are known as the 
obstruction perimeter and the support perimeter. 

(a) The Obstruction Perimeter.—This may 
be defined as a boundary line which is established 
by points where advancement toward ground zero 
is stopped by fire, debris which blocks wheeled 
vehicles, or unacceptable radiation hazard. 

(b) The Support Perimeter.—This may be 
defined as a boundary line where debris is first 
noticed, or stay-time is one week. 

The three operating sections which are estab- 
lished by these boundary lines possess certain dis- 
tinguishing and identifying characteristics: 

(a) Section I.—This is located entirely 
within the obstruction perimeter. Since it imme- 
diately surrounds ground zero, this area obviously 
will contain the largest number of dead and criti- 
cally injured personnel, as well as the heaviest 
structural damage. There will be few, if any, un- 
injured survivors. Incipient conflagrations and 
radiological hazards are likely. The latter, if 
present, will prevent subsurface rescue operations. 
Communications will be nonexistent. It is antici- 
pated that the installations in Section I will be 
unable to muster even feeble self-help measures. 

(b) Section II.—Located between the ob- 
struction and the support perimeters, this area will 
suffer moderate to light structural damage. In- 
juries and damage will be in increasing ratio of 
nearness to the obstruction perimeter. Although 
many personnel will be injured, most of them will 
survive. Panic and spontaneous mass evacuation 
will be evident everywhere. 

Organizations within Section II should provide 
the most immediate source of relief to those in 
Section I, yet the psychological impact of damage 
and injuries, the uncertainty of the radiation 
hazard, as well as the partial or complete loss of 
communications, make it doubtful that much or- 
ganized effort can be expected from any but ex- 
perienced elements or teams. 

Upon arrival, the Emergency Recovery Unit 
Control Post is usually located in Section II. Ex- 
cept for the effort to forestall mass evacuation, or 
except in the swath of anticipated fallout radia- 
tion, time requirements are not severe in this sec- 
tion. Thus, time can be taken to rescue personnel 
trapped in debris and to render more extensive 
first aid than would be possible in Section I. 
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(c) Section III.—Lying outside of the sup- 
port perimeter, this area will be generally undam- 
aged and all of its facilities will be in full opera- 
tion. The only danger here might be from fall- 
out radiation. This area will be occupied by emer- 
gency recovery forces which are in direct support 
of teams operating in Sections I and II. The mis- 
sion of recovery forces in Section III is to (1) dis- 
patch additional and relief teams, supplies, and 
equipment; and (2) receive casualties, evacuees, 
and recovery personnel returned for rest periods. 

2. Assembiy of Emergency Recovery Forces.— 
The assembly of emergency recovery forces be- 
gins upon implementation of the emergency re- 
covery operation order by the Commander of the 
Passive Defense Unit. Such an order activates 
the Emergency Recovery. Unit by providing as- 
sembly points and instructions for the assembly 
and deployment of passive defense teams. Ordi- 
narily, the Passive Defense Control Center nearest 
the assembly point of the Emergency Recovery 
Unit controls the assembly and deployment of the 
unit until the unit commander arrives to take 
over the recovery operations. 

3. Deployment to the Emergency Scene.—It 
must be realized that it is not necessary to delay 
deployment of an Emergency Recovery Unit to 
the emergency scene until the three sections com- 
prising that unit have been completely assembled. 
Deployment of certain passive defense teams may 
begin prior to complete assembly of an Emergency 
Recovery Unit. For example, in some cases, as- 
sembly may consist of a report from an activity to 
the ERU Commander stating what elements or 
teams have been activated, including the status 
of their deployment. Such procedures are neces- 
sary because time is an important factor in re- 
covery operations. 

Assembly of a unit for assembly’s sake alone is 
pointless. Much time would be lost if sections or 
teams which are geographically closer to the scene 
of disaster are required to assemble at a distant 
assembly point and then back-track to the emer- 
gency scene. Rather, 1t would be more efficient 1f 
these components were deployed at once to the 
scene. Besides, the movement of an entire 
Emergency Recovery unit to the scene of disaster 
may unnecessarily delay recovery operations. 
Such delay would be owing to the fact that, in 
general, the speed of advance of a motor convoy 
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varies inversely with its size. Also, prior deploy- 
ment of certain teams directly to the stricken area 
will materially relieve conditions at the predesig- 
nated assembly point by reducing the number of 
teams which are forming there. 


4. Emergency Recovery Operations.—In the 
event of a major off-station disaster, recovery op- 
erations are conducted by an Emergency Recov- 
ery Group consisting of one or more Emergency 
Recovery Units. Each unit is composed of three 
sections which carry on certain well defined re- 
covery operations in the three tactical areas in 
which the scene of disaster is divided. These sec- 
tions, called emergency recovery sections, are 
composed of selected passive defense teams (see 
table 6-2). 


The composition of an ERS is flexible; that is, 
its organization may be adapted to cope with a 
variety of emergencies or with changing condi- 
tions in a particular emergency. Generally, the 
number and type of passive defense teams in a 
section vary with the priority mission of the sec- 
tion, the nature of the disaster, and the magni- 
tude of anticipated operations. Flexibility in 
composition facilitates the assignment of addi- 
tional teams to individual sections as the need 
arises. 


The following paragraphs briefly describe the 
role of each Emergency Recovery Section in the 
recovery operations following a major disaster. 

(a) Emergency Recovery Section 1.—This 
section conducts its operations in Section I of the 
emergency scene and has the first priority mis- 
sion. Under the guidance of the Emergency Re- 
covery Unit Commander, the section Commander 
directs the operations of the passive defense teams 
initially assigned to his section. In general, these 
teams perform the following functions within the 
obstruction perimeter : 


(1) Locate and appraise the extent of 
structural damage, ABC contamina- 
tion, personnel casualties, rescue re- 
quirements, and fire conditions. 
Survey access and evacuation routes 
in the assigned sector; relay voice 
radio messages to and from approach- 
ing ERU detachments to expedite 
voice communications and deployment 
of teams. 


(2) 
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(3) Administer first aid as required, tag 


(4) 


(5) 


and sort casualties; evacuate litter 
cases and direct ambulatory wounded 
requiring further care to the nearest 
Field Aid Station; direct uninjured 
personnel or minor casualties to the 
Survivor Registration Station. 
Rescue personnel trapped in debris; 
establish fire breaks; clear debris for 
access and to assist rescue, fire fighting, 
wrecking, and other recovery opera- 
tions; tear down or shore damaged 
structures which menace safety or im- 
pede operations. 

Control panic, and, in general, main- 
tain law and order. 


(b) Emergency Recovery Section 2.—This 
section 1s, perhaps, the largest of the three sec- 
tions. Generally, it operates within Section II of 
the emergency scene, and, except for the urgency 
of its panic control function, has the second prior- 
ity mission. The following are the general func- 
tions of this section: 


(1) 


(2) 


(3) 


(4) 
(5) 


Establish and maintain a communica- 
tion system for the Recovery Control 
Post; maintain graphic plots, status 
boards, and records; assist in the col- 
lection of data and the preparation of 
releases, orders, and bulletins. 

Direct area traffic, control panic, and 
preserve law and order; broadcast pre- 
cautionary measures and general infor- 
mation in the emergency area. 

Rescue personnel trapped in debris; 
make emergency repairs to electrical, 
water, gas, and sewer facilities; clear 
debris and conduct wrecking opera- 
tions on damaged structures which 
menace safety or impede recovery op- 
erations; restore functional status of 
piers, wharves, and waterfront facili- 
ties to expedite waterborne evacuation, 
supply, and transportation. 

Fire fighting—other than establishing 
fire breaks. 

Inactivate, explode or remove explosive 
ordnance duds, including mines; uti- 
lize explosives, if necessary, to aid res- 
cue operations, provide access, or re- 
store essential services. 
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(6) 


(7) 


Administer medical aid as required; 
evacuate casualties from inside the 
support perimeter to Field Aid Sta- 
tions at the perimeter and from Field 
Aid Stations to the next rear medical 
echelon; provide ABC decontamina- 
tion for casualties. 

Conduct chemical and radiological de- 
contamination of nonseriously injured 
personnel; effect ABC decontamina- 
tion of essential facilities and areas as 
needed; bring various radiac equip- 
ment into the area and issue same. 


(c) Emergency Recovery Section.—This sec- 
tion operates principally in Section III. Its prime 
mission is to provide logistic support and, there- 
fore, it has the lowest priority mission. The fol- 
lowing are typical functions performed by this 


section : 


(1) 


(2) 


(3) 


(4) 


(5) 


Medically screen and register all sur- 
vivors coming out of the disaster area; 
report their qualifications and availa- 
bility to the Recovery Control Post in 
order to create a labor pool which may 
be used in the recovery operation. 
Provide temporary housing with sani- 
tary facilities for off-duty teams and 
survivors; establish facilities to pro- 
vide care for children (up to 12 years 
of age) who become separated from 
their families. 

Evacuate casualties from inside the 
support perimeter to rear echelon Medi- 
cal Stations via perimeter Field Aid 
Stations; give medical evacuees (severe 
cases only) such aid as will help them 
withstand further evacuation; provide 
surgical care and hospitalization for 
those cases where prolonged evacuation 
would seriously jeopardize chances of 
survival; determine radiation dosage 
of injured personnel and furnish special 
treatment for all radiation casualties. 
Establish a temporary morgue for the 
collection, identification, and disposi- 
tion of the dead; provide for the prepa- 
ration of records and the safekeeping 
of valuables removed from remains 
Test food and water in the emergency 
area for contamination by atomic, bio- 
logical, or chemical agents; survey en- 
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vironment for insect vectors capable of 
spreading contamination or transmit- 
ting disease. 

Stage, park, refuel, service, and effect 
minor repairs to motor vehicles, con- 
struction equipment, and heavy equip- 
ment as well as boats, barges, and water- 
craft in the assigned area. 

Feed emergency recovery forces and 
survivors. | 

Provide replacement clothing for sur- 
vivor personnel; issue GSM (formerly 
known as GSK) items necessary to aug- 
ment the initial supply of ERU teams 
and to outfit teams composed of sur- 
vivor personnel; furnish special and 
protective clothing, decontamination 
materials, and equipment required to 
sustain ABC recovery operations. 

(9) Investigate security violations. 

5. Combined Recovery Operations.—The area 
concept of passive defense magnifies the impor- 
tance of cooperation and coordination of effort 
among naval installations, other armed services, 
and civil defense organizations. Cooperation in 
passive defense matters embraces such things as: 
(1) the coordination and integration of passive 
defense plans, especially mutual aid and mobile 
support agreements and understandings; (2) the 
standardization of passive defense organizations, 
including purpose, capabilities, basic equipment, 
composition, and function of component elements; 
and (3) uniformity in procedure and technique 
during such recovery operations as fire fighting, 
subsurface rescue, decontamination, and the like. 

The real significance of close collaboration 
would be realized in the event of a major emer- 


(6) 


(7 


(8) 
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gency where joint recovery operations would be 
required. Consider a simple example in which 
Emergency Recovery Units must be deployed to a 
stricken naval activity. In the first place most 
naval activities are located geographically within 
a “Web Defense System” of a municipal civil de- 
fense program and, consequently, will be affected 
by the organization and operations of that system. 
Also, it will be necessary for naval recovery forces 
to utilize public roads to reach the stricken activity. 
It is even possible that certain recovery operations 
may have to be staged from neighboring munici- 
pal facilities, public buildings, or civilian prop- 
erty. Undoubtedly, the services of such public 
utilities as water, light, power, sewage, and sc on, 
would materially aid and expedite recovery opera- 
tions. However, all of these facilities and services 
will have been precommitted in civil defense plans 
and will, of course, be under the control of civil 
authorities during civil defense recovery opera- 
tions. 

From this simple example, it is obvious that only 
duplication, interference, and confusion can re- 
sult during combined recovery operations unless 
mutual understandings and agreements have been 
reached by military and civil defense authorities 
prior to the disaster emergency. The importance 
of truly cooperative effort between passive de- 
fense officers and civil defense authorities cannot 
be overemphasized. The CEC officer will doubt- 
Jess be called upon to assume an important role in 
the passive defense organization of his station. 
Therefore, full utilization of the latest civil de- 
fense literature should be made, and special 
emphasis should be placed on careful study of both 
local and Federal Civil Defense Administration 
plans, organizations, and operations. 


Chapter 7 


PUBLIC WORKS DEPARTMENT 


This chapter is concerned primarily with the 
passive defense responsibilities and efforts of the 
Public Works Department. Before discussing 
these matters, however, it is first necessary to con- 
sider briefly the general plan of organization of 
a typical naval activity and then examine the Pub- 
lic Works Department, at least to the extent of 
its overall organization and normal functions. 

Basically, the organization of a shore activity 
consists of a number of departments. Each de- 
partment performs certain specific functions which 
contribute to the mission of the activity. For ex- 
ample, the public works and public utilities of each 
activity must be maintained. Performance of 
these functions is centered in the Public Works 
Department. Other departments common to most 
shore facilities include an Administrative Depart- 
ment, a Security Department, a Medical Depart- 
ment, and a Supply and Fiscal Department. In 
addition, there may be one or more departments 
charged with the performance of the primary 
function of that activity. In the case of a ship- 
yard, for example, this may be the Production 
Department, or at a naval air station it may be 
the Operations Department, or the Overhaul and 
Repair Department. 


RECOMMENDED ORGANIZATION OF THE PUBLIC 
WORKS DEPARTMENT 


In attempting to describe the organization of 
any Public Works Department, it must be re- 
membered that most departments are affected by 
two different kinds of control. In the first place, 
each PWD is subject to the management control 
of the particular bureau having control over the 
activity. Management control may be defined as 
the direction exercised in matters other than mili- 
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tary by an authority of the Naval Establishment 
over a unit of the Shore Establishment in the ad- 
ministration of its local operating functions. For 
example, the U. S. Naval Training Center, Bain- 
bridge, Md., is under the management control of 
the Bureau of Naval Personnel. Consequently, 
the Public Works Department of this activity 
1s also under the management control of BuPers. 
Similarly, the Public Works Department of the 
New York Naval Shipyard is under the manage- 
ment control of BuShips; likewise, the PWD of 
the Quonset Point Naval Air Station is under the 
management control of BuAer. 

The second type of control to which Public 
Works Departments are subject is that of technical 
control. A1 Public Works Departments are under 
the technical control of the Bureau of Yards and 
Docks. Technical control is the guidance and 
direction exercised by an authority of the Naval 
Establishment in technical matters. Insofar as 
the Public Works Department is concerned, tech- 
nical control involves the alteration, repair, and 
upkeep of public works and public utilities as well 
as the operating standards and procedures per- 
taining thereto. The technical control which 
BuDocks may exercise over public works, public 
utilities, and construction, transportation, and 
welght-handling equipment is outlined in article 
0456, Section 8, chapter 4, U. S. Navy Regula- 
tions (1948). 

The responsibility for the organization of a 
Public Works Department at an activity rests 
with the bureau having management control over 
that activity. However, since most Public Works 
Departments perform similar functions, BuDocks 
has recommended that they be organized along 
somewhat standard lines. Figure 7-1 depicts the 
standard organizational pattern for Public Works 
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| Chapter 7—PUBLIC WORKS DEPARTMENT 


Departments as currently recommended by the 
Bureau of Yards and Docks. This basic pattern 
provides for organizational components called 
Divisions, Branches, Sections, and Units. Ordi- 
narily, units are not required and even compo- 
nents below the division level may not be neces- 
sary in some Public Works Departments. 

In general, the recommended organization con- 
sists of two main divisions: (1) the office divisions, 
which include the Administrative, Design, and 
Maintenance Control Divisions; and (2) the op- 
erating divisions, which include the Maintenance, 
Utilities, and Transportation Divisions. In addi- 
tion, a separate Housing Division may be estab- 
lished at those shore activities where the number 
of housing units is extensive, or where a housing 
development is not conveniently located near the 
activity. The normal functions of the several di- 
visions of the Public Works Department are de- 
scribed briefly in the following paragraphs. Later 
in this chapter some passive defense functions and 
responsibilities for each of these divisions will be 
presented. 

1. Administrative Division—This division is 
responsible for maintaining civilian personnel rec- 
ords, time reports, and central files; maintaining 
liaison with the Industrial Relations Officer of the 
activity; procuring and distributing office sup- 
plies, furniture, office equipment, stenographic and 
messenger services, and other internal services; 
preparing budgets; maintaining accounting rec- 
ords; conducting fiscal audits; reporting real 
property data, including an inventory of public 
works materials; and compiling work measure- 
ment data and other statistical reports, charts, and 
graphs. Depending on the size of the activity, the 
Administrative Division may consist of a Person- 
nel Branch, an Office Services Branch, a Financial 
Branch, and a Reports and Statistics Branch. 

2. Design Division.—In regard to public works 
and utilities, this division is responsible for all 
matters pertaining to the following: (a) engi- 
neering studies and reports; (b) engineering de- 
signs, including the development of plans and 
specifications; (c) field engineering, including 
hydrographic and subsurface surveys; (d) photo- 
graphic services; and (e) the maintenance of 
technical files and records. Also, the Design Di- 
vision is responsible for the preparation of Shore 
Station Development reports and for the submis- 
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sion to the District Public Works Officer of basic 
data required for advance planning. 

3. Maintenance Control Division—This divi- 
sion implements and coordinates the Controlled 
Maintenance Program. This embraces the inte- 
gration of a maintenance workload program, the 
continuous inspection of public works and public 
utilities to reveal the need for maintenance work, 
the preparation of manpower and material esti- 
mates for job orders, the determination of the 
need for engineering advice and assistance, and 
the initiation of requests to the Public Works Of- 
ficer for approval to perform work by contract. 
The Maintenance Control Division may be sub- 
divided into an Inspection Branch and a Plan- 
ning and Estimating Branch. 

4. Housing Division.—This division is re- 
sponsible for the management, operation, and 
maintenance of housing and for furnishing staff 
support to the Public Works Officer when 
he serves as Housing Officer. The division may 
be subdivided into a Housing Management 
Branch and a Housing Maintenance Branch. 
Specific responsibilities of this division include 
the receipt of applications with verification of 
eligibility; the assignment of dwelling units, in- 
cluding rental collection and proper accountabil- 
ity; the scheduling of cleaning, renovation, and 
maintenance incidental to occupying or vacating 
dwelling units; the preparation of requisitions for 
furniture, furnishings, and for consumable ma- 
terials and supplies; and the scheduling of rou- 
tine, emergency, and special maintenance work. 
In the event this division is not organized at a 
shore activity, housing functions may be carried 
on by a Housing Management Branch established 
in the Administrative Division. 

5. Maintenance Division.—This division is re- 
sponsible for the actual maintenance of all public 
works, including buildings, grounds, and ground 
structures as well as the maintenance of all public 
utilities including electric, water, steam, alr, gas, 
fuel oil, and sanitary systems, refrigeration units, 
Government-owned internal communication and 
fire alarm systems, as well as roads and railroad 
trackage. The Maintenance Division is also re- 
sponsible for all maintenance (other than opera- 
tional maintenance) of utilities assigned to the 
Utilities Division. In addition, this division 1s 
responsible for providing custodial services and 
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for the upkeep of the grounds of the activity; the 
collection of garbage, trash, and refuse; the con- 
trol of insects and rodents; and the administration 
and operation of the maintenance shops. The shop 
components of the Maintenance Division will vary 
with the type and size of the activity. The 
following branches may be established as needed: 
Building Trades, Metal Trades, Electrical, and 
General Service. 

6. Utilities Division—Within the capacity of 
regular operators, this division is responsible for 
the operation, operator inspection, and operational 
maintenance of the public utilities mentioned in 
the preceding paragraph. As stated previously, 
all maintenance (other than operational mainte- 
nance) is normally performed by the Maintenance 
Division. Depending on need, the division may 
consist of a Steam Generation Branch, a Distribu- 
tion Branch, and a Water and Sewage Branch. 

T. Transportation Division—This division is 
responsible for the operation, assignment, mainte- 
nance, and repair of automotive, railroad, weight- 
lifting and other transportation and construction 
equipment. It is responsible for conducting rou- 
tine and special tests of weight-lifting equipment 
and for coordinating the requisitioning and rout- 
ing of foreign rolling stock which is within the 
activity or which enters or leaves it. Also, the ad- 
ministration and operation of the transportation 
and equipment maintenance shops are responsi- 
bilities of this division. At most Public Works 
Departments the Transportation Division consists 
of a Maintenance Branch and an Operations 
Branch. 


PASSIVE DEFENSE RESPONSIBILITIES 


1. Types of passive defense measures.—Like 
other departments of a shore activity, the passive 
defense responsibilities that may be assigned to 
the Public Works Department center around three 
main types of defensive measures. These are: (a) 
preventive or pre-disaster; (b) post-disaster; and 
(c) long range development measures. 

(a) Preventive measures.—These are meas- 
ures which are operational before a natural dis- 
aster or enemy attack occurs. In general, there 
are two major kinds of preventive measures. The 
first includes those normal peacetime measures 
which are continuous in nature and are designed 
to protect Government property from fire, acci- 
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dent, theft, pilferage, sabotage, espionage, and 
subversion. Examples of this kind of preventive 
measure are fire protection and military security. 

The second kind includes those preventive 
measures which become effective upon receipt of 
warning of impending disaster, whether natural 
or manmade. These are pre-emergency measures 
which usually involve the last-minute protection 
of personnel, structures, supplies, and equipment. 
More will be said about this type of preventive 
measure later in this chapter. 

(b) Post-disaster measures.—These are meas- 
ures which are put into effect after the damage 
or attack has been sustained. They embrace all 
action taken following a disaster to restore the 
functional status of the activity. Some of these 
measures are placed into effect immediately after 
the occurrence of the disaster; others may not 
become operational until weeks or months later. 
In some instances 1t may be difficult to isolate this 
latter type of post-disaster measure because it 
may become merged into long range development 
planning which, for purposes of this discussion, 
has been regarded as a separate type of passive 
defense measure. The three groupings of post- 
disaster measures are: (1) emergency recovery; 
(2) operational recovery; and (3) final recovery. 
These correspond to the three phases of a disaster 
which are schematically illustrated in figure 7-2. 
Further details on the several kinds of post-dis- 
aster measures appear below: 
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Figure 7—2.—Successive phases of a disaster. 
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(1) Emergency recovery measures.—These 
measures are taken during the emergency phase 
of a disaster to minimize the loss of life and to 
limit progressive structural damage. Ordinarily, 
emergency recovery measures may extend for a 
period of days following the disaster, depending 
upon the nature and extent of the damage as well 
as upon the effectiveness of the passive defense 
organization. 

It 1s during the emergency recovery phase that 
the passive defense forces, together with civil de- 
fense forces, if necessary, engage in recovery tasks 
including the survey and appraisal of damage, 
rescue of personnel, treatment of casualties, evac- 
uation of survivors, fire fighting, monitoring of 
radiological hazards, mapping of contaminated 
areas, control of panic, feeding and housing of 
survivors and rescue of personnel, and so on. 
These recovery operations have been discussed in 
considerable detail in the previous chapter. 

(2) Operational recovery measures.—The 
operational recovery phase of the disaster begins 
at the earliest practical moment after the emer- 
gency recovery measures have been completed. It 
is in this phase, the operational recovery phase 
of the disaster, that the military organization be- 
gins to recover the use of the installation. Thus, 
operational recovery measures may be said to con- 
stitute the action taken to restore the essential util- 
ity of an activity. Generally, the duration of the 
operational recovery measures may be expected to 
be in terms of days or weeks. In some cases lim- 
ited operational recovery operations may be car- 
ried on by passive defense teams. Usually, how- 
ever, this work is done either by the regular sta- 
tion forces or by outside contract. Any decision 
in this matter is, of course, a command decision. 

Although operational recovery measures are 
post-disaster measures, the importance of pre- 
disaster planning cannot be overemphasized if the 
mission of the activity is to be resumed at the 
earliest possible time. Such planning should pro- 
vide not only for the recovery of the installation, 
but also for the training of personnel. Obviously, 
much of the capability for early recovery of the 
activity will be lost if planning and training are 
delayed until after the attack or disaster. 


(3) Final recovery measures.—The final 
recovery phase of the disaster begins after the 
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mission of the activity has been resumed. Final 
recovery measures may be described as those steps 
taken to restore all facilities required to accom- 
plish the complete mission assignment of the ac- 
tivity. An example of this is the reduction of 
radiological hazards to long-term permissible 
levels including all areas. which might have been 
bypassed during the operational recovery phase. 
In other words, final recovery measures allow the 
installation to be returned to approximately pre- 
disaster conditions. The duration of final recov- 
ery measures may be from several months to sev- 
eral years. In all probability the work will be 
accomplished gradually through regularly estab- 
lished procedures. 


(c) Long range development measures.— 
These measures usually involve long range proj- 
ects. Examples of these measures include the 
following: (1) the decentralization of activity 
functions; (2) the dispersion of facilities; (3) 
protective construction (both aboveground and 
underground) ; (4) personnel protective shelters; 
(5) duplicate utilities systems; (6) provisions for 
emergency water and power sources; (7) plans 
for the mass evacuation and relocation of non- 
essential personnel; (8) installation and organiza- 
tion for the operation of dummy installations, 
navigational decoys, warning devices, camouflage, 
smoke generators, and illumination control. 

It may be that long range development meas- 
ures should not be considered under a separate 
heading. Perhaps all passive defense measures 
can be classed as either pre-disaster or post-dis- 
aster measures. For example, it is quite possible 
that long range development measures could be 
planned and executed far in advance of a disaster. 
In this case, such measures may properly be con- 
sidered as pre-disaster measures. On the other 
hand, the same kind of measures may come about 
as a result of a disaster which necessitated the 
complete rebuilding of an activity. Since such 
rebuilding probably would encompass long range 
passive defense measures, these measures may 
properly be regarded as post-disaster measures. 
Thus, long range development measures may be 
considered as either pre-disaster or post-disaster 
measures, or both, depending upon one’s view- 
point. For this reason as well as for purposes of 
emphasis, long range development measures have 
been considered separately in this discussion. 
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2. PWD passive defense responsibilities.—One 
of the most important responsibilities of the Pub- 
lic Works Department is to organize, train, and 
maintain in a state of readiness the passive de- 
fense elements and teams assigned. Usually, the 
Engineer Element and the Transportation Ele- 
ment are established by the Public Works Depart- 
ment. Also, this department may be required to 
organize other passive defense teams such as ABC 
control, damage survey, decontamination, and so 
on. In addition, selected personnel of the Public 
Works Department may be assigned to teams and 
elements which are established by other depart- 
ments of the activity. For instance, it is possible 
that PWD personnel may be assigned to the Per- 
sonnel and Welfare Element or other designated 
elements depending upon the particular situation. 
During training drills and in the event of ac- 
tual attack or disaster, the Public Works Depart- 
ment is usually responsible through its passive de- 
fense teams for the conduct of engineering recov- 
ery operations, including personnel rescue, util- 
ities repair, debris clearing, demolition, salvage, 
and the like. The composition and functions of 
the Engineer Element are covered later in this 
chapter while the Transportation Element is re- 
served for presentation in the following chapter. 
Another passive defense responsibility of the 
Public Works Department is to develop technical 
plans for personnel protective shelters and other 
forms of protective construction. Although the 
scope of protective construction may cover the 
physical aspects of facilities, it does not follow 
necessarily that the personnel using these facilities 
will be protected adequately. Since most shore in- 
stallations will need some kind of protective shelter 
for personnel, the design, construction, mainte- 
nance, and repair of these shelters probably will 
be delegated to the Public Works Department. 
The Public Works Department is also charged 
with the responsibility of effecting material readi- 
ness conditions to cope with any emergency 
whether caused by man or nature. This is an im- 
portant passive defense responsibility because 
much damage to buildings and other facilities can 
be reduced if certain steps are taken prior to an 
attack or disaster. Some of these measures may 
require long-range planning. For example, proper 
design coupled with long-range planning can re- 
duce the vulnerability of structures and utilities 
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systems to both primary and secondary damage. 
Involved here may be aboveground and under- 
ground protective construction, the dispersion of 
facilities, the installation of protective features 
and warning devices, and even the establishment 
of duplicate facilities. 

Other measures may be executed on receipt of 
warning. These are the pre-emergency measures 
which prepare personnel and equipment for sub- 
sequent enemy attack or natural disaster. An ex- 
ample of this type of measure might be a station 
system bill which designates certain personnel to 
take specified action on receipt of warning. One 
provision of this bill may include a material con- 
dition check-off list for each of the various utilities 
systems. Such a list may include the locations and 
proper settings for all valves, switches, motors, 
vents, and so on, as well as the name of the person 
assigned to set that system in attack or disaster 
readiness. 

The Public Works Officer may be requested to 
advise the command regarding the acquisition, 
storage, protection, and development of procedures 
for using certain passive defense equipment. 

The Public Works Department is also respon- 
sible for the construction or erection of certain 
defenses of a passive nature, such as navigational 
deception devices, missile decoys, and dummy in- 
stallations. The latter not only includes the con- 
struction and placement of nets, dummies, and de- 
coys, but also may lead to the movement of earth, 
the transplanting of trees and shrubs, re-seeding, 
and re-painting structures in order to disguise cer- 
tain distinguishing features of the terrain. Figure 
7-3 shows an important building which has been 
camouflaged carefully. From the air this struc- 
ture appears to be an ordinary farm, and as such, 
would not constitute an important target. 

The use of screening smoke is another form of 
passive defense with which the Public Works De- 
partment may be concerned, at least to the extent 
of offering technical advice and assistance. In 
addition, the department must also be ready to as- 
sist in illumination control. This may involve a 
wide range of activities, such as equipping build- 
ings with proper shades, establishing procedures 
for dimout and blackout, or determining the proper 
design of a light fixture to prevent unnecessary 
reflection. 
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Figure 7—3.—An effective use of camouflage in passive defense. 


3. Typical passive defense tasks of compo- 
nents.—In the passive defense plans of an activi- 
ty, all divisions of the Public Works Department 
may be directed to perform several common tasks. 
For example, each division may be directed to: 
(a) establish appropriate passive defense teams 
or elements; (b) be prepared to proceed through 
any emergency on a self-help basis; and (c) main- 
tain written records of all important action taken, 
including the date, time, and materials used. In 
addition, certain specific tasks to be performed in 
the event of enemy attack or natural disaster may 
be assigned to the individual divisions of the Pub- 
lic Works Department as follows: 

(a) Administrative Division.—In all prob- 
ability, the assigned passive defense tasks of this 
division will be to maintain records of materials 
procured and expended as well as to record all 
important action taken by the Public Works De- 
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partment in emergency recovery actions. Also, 
the division may be required to furnish messengers 
to expedite communications during the emergency. 

(b) Maintenance Control Division.—The 
functions of this division probably will be to train 
and equip damage survey teams, These teams will 
survey and evaluate the extent of damage and 
relay this intelligence to the Passive Defense Con- 
trol Center or to the appropriate Recovery Control 
Post. 

(c) Design Division.—This division will like- 
ly be directed to establish map stations for the 
procurement and distribution of station and area 
maps. The division must also be ready to prepare 
designs and specifications for protective construc- 
tion and repairs to public works and public 
utilities. 

(d) Maintenance Division.—The assigned 
tasks of this division probably will be to train 
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and equip teams to perform repairs on utilities 
systems. It must be remembered that any repairs 
made to utilities systems during emergency re- 
covery operations are only those which eliminate 
hazards or are incidental to emergency recovery 
operations. In addition, the division may be given 
the responsibility to train and equip decontami- 
nation and rescue teams. 

(e) Utilities Division—Normally, this divi- 
sion is concerned with the operational maintenance 
of utilities systems. In addition to this responsi- 
bility, the utilities division will likely be required 
to repair damaged power lines, replace transmis- 
sion equipment, provide emergency utilities, and 
otherwise restore the operation of essential utili- 
ties to the extent required during the period of 
emergency. 

(f) Transportation Division.—The passive 
defense tasks of this division during an emergency 
probably will include the following: (1) furnish 
automotive transportation equipment service, 
weight-handling service, and construction equip- 
ment service as required; (2) designate areas for 
standby equipment not in service; and (3) service 
and repair equipment. 

4. Passive defense mission—From this discus- 
sion of the passive defense responsibilities of the 
Public Works Department as a whole and the 
specific passive defense tasks of its various com- 
ponents, it is obvious that this department is des- 
tined to play a vital role in the passive defense 
efforts of most shore activities. It seems appropri- 
ate to conclude this discussion of departmental 
passive defense responsibilities by summarizing 
or condensing them into a statement which may 
be regarded as the mission of the Public Works 
Department in times of emergency or disaster. 

To the extent directed by the command, it is 
the mission of the Public Works Department in 
time of disaster to utilize personnel and equipment 
to effect the rescue of personnel; to restore facili- 
ties to an operating condition as quickly as pos- 
sible; to provide transportation and labor as re- 
quired; to assist in the evacuation of personnel; 
to provide such shelters as may be necessary for 
the care of casualties and other survivors; to assist 
in the decontamination of affected areas, struc- 
tures, and personnel; and to support the recovery 
operation fully, as directed by the local Recovery 

Control Post or the Passive Defense Control 
- Center. 
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THE ENGINEER ELEMENT 


As has been shown in the preceding chapter, 
passive defense elements are components of the 
administrative passive defense organization and 
are composed of those teams which perform 
kindred duties during emergency recovery opera- 
tions. For example, the various passive defense 
teams comprising the Engineer Element will per- 
form related engineering functions, such as res- 
cue, damage and utility repair, debris clearing 
and removal, wrecking, and salvage. 

A complete Engineer Element is illustrated in 
figure (7-4. It must be remembered, however, that 
the Engineer Element does not operate as an 
entity in time of disaster. Some of its teams are 
assigned to Emergency Recovery Section 1 which 
conducts recovery operations inside the obstruc- 
tion perimeter of the disaster scene. Included 
here are the following teams: (1) rescue; (2) 
wrecking and shoring; (3) power shovel and 
crane; (4) scoop-type loader; (5) bulldozer; and 
(6) dump truck. 

Other teams of the Engineer Element are as- 
signed to Emergency Recovery Section 2 which 
operates in Section II of the emergency scene. 
This is the area between the obstruction perimeter 
and the support perimeter (see fig. 6-12). The 
following engineer teams are employed in Section 
II: rescue, electrical repair, sewage, pipe repair, 
wrecking and shoring, waterfront and warehouse, 
diving, lighting, power shovel and crane, scoop- 
type loader, bulldozer, jackhammer, dump truck, 
and forklift. 

Forklift and pest contro] teams are the only 
engineer teams assigned to ERS 3. These teams 
operate in Section III of the emergency recovery 
scene; that is, in the area outside of the support 
perimeter. 

In all probability, the Commander of the Engi- 
neer Element will be a CEC officer from the Public 
Works Department. Sometimes, however, the As- 
sistant Public Works Officer of an activity is 
designated as Engineer Element Commander. 
Most passive defense teams of the Engineer Ele- 
ment will be composed of personnel and equip- 
ment from the Public Works Department. 

1. Functions of the Element Commander.—The 
Commander of the Engineer Element performs 
two main types of duties; one is of an administra- 
tive nature, and the other is of a supervisory na- 
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PASSIVE DEFENSE 


ture. The Element Commander serves in the ad- 
ministrative passive defense organization (see 
page 108, ch. 6). In this capacity, one of his 
major responsibilities is to organize, train, and 
maintain in a state of readiness the passive defense 
teams comprising the Engineer Element. Also, 
he may be called upon to assist in the development 
of plans to carry out the passive defense responsi- 
bilities of the Public Works Department. 

His other type of duty is in time of disaster 
when the tactical passive defense organization is 
activated, that is, when a Passive Defense Unit 
becomes an Emergency Recovery Unit. At this 
time the Element Commander serves as Engineer 
and Rescue Officer on the staff of the Emergency 
Recovery Unit Commander. Asa staff officer, his 
primary duties are to advise the unit commander 
and to coordinate the resources and efforts of 
teams of the Engineer Element. In other words, 
he is generally responsible for coordinating the 


Figure 7—5.—Rescue tools carried in the side panels of an FCDA rescue truck. 


138 







technical Aspects ëš 
operations conducted y, s 
Recovery Unit. x, y Als Particulay 
signature of the Emerg Pares directives f 

I > or the 
mander. These reach th&ecovery Unit O 
through the appropriate Emerneeyj,, t wet 
Section Commanders. While the Engs. cams 
ment Commander is serving on the staff very 
ERU commander, a warrant officer, a quarterman, 
or a leadingman provides immediate direction or 
supervision, if any is needed, of the individual 
engineer teams. 

2. Composition of a standard Engineer Ele- 
ment.—It is possible that the organizational struc- 
ture of the passive defense forces may change, at 
least slightly, as the new concept of passive de- 
fense gradually emerges. For purposes of illus- 
tration, the situation seems stable enough at this 
time to consider in detail the personnel, equip- 
ment, and functions of a standard Engineer Ele- 
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ment. However, passive defense personnel should 
not accept the numbers or figures given here as 
final, but should refer to current instructions. 
Although the figures may change, the basic prin- 
ciples upon which they are based probably will 
not change. 

The composition of a complete Engineer Ele- 
ment as presently recommended by CNO consists 
of 15 different passive defense teams. Each team 
represents the minimum in personnel and equip- 
ment that may be expected to perform the stated 
function of the team on a one-shift basis. Addi- 
tional teams with equipment may be employed 
to facilitate and expedite recovery operations, 
while teams without equipment may be used for 
relief shifts. It is assumed, of course, that the 
personnel of all passive defense teams will be 
equipped with standard personnel protective 
equipment as needed, or if necessary, with special 
protective equipment for use in hazardous areas. 

(a) Rescue Team.—The functions of this 
team are to effect the immediate release of per- 
sonnel trapped under debris or in damaged struc- 
tures and to remove injured personnel to the near- 
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est safe location where they may be cared for by 
First Aid personnel. The personnel of a rescue 
team presently consists of a leader, an assistant 
leader, and six team members. This team uti- 
lizes the same type of hand tools as is used by a 
Civil Defense Rescue Team. Some of the rescue 
equipment carried in a demonstrator unit of the 
FCDA Rescue Service is shown in Figures 7-5, 
and 7-6. Small tools are mounted on panels 
which are easily carried to the site where the tools 
will be used. For details on the use of this equip- 
ment in rescue operations, see Civil Defense Tech- 
nical Manual, Rescue Techniques and Operations, 
TM-14-1 (Sept. 1953). 

(b) Electrical Repair Team.—This team re- 
stores electric power for emergency use by repair- 
ing broken power lines and replacing damaged 
equipment. Also, personnel may be required to 
cut off electrical power to prevent starting of new 
fires which could further endanger survivors, res- 
cue personnel, and subsequent recovery opera- 
tions. The equipment needed by this team in- 
cludes standard electrical repair tools and a ve- 
hicle to provide transportation to the scene of dis- 
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Figure 7—6.—Other rescue items stowed in the side panels of an FCDA demonstrator unit. 
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aster. The team leader may be a Chief Electri- 
cian’s Mate (power and lighting), a leadingman, 
or a snapper electrician. An electrician, an elec- 
trician lineman, and a cable splicer complete the 
personnel of the Electrical Repair Team. 


(c) Sewage Team.—This team remedies un- 
sanitary conditions in the disaster area by repair- 
ing sanitary sewer and drain lines. The team also 
may be called upon to assist other repair teams 
or emergency rescue efforts by draining pools of 
trapped water or other fluids. In addition to a 
leadingman plumber, 2 pump operators, 1 rigger, 
and 2 pipefitters or plumbers make up the Sewage 
Team. Their equipment consists of a vehicle for 
transportation, several portable pumps with as- 
sociated attachments, and hand tools. 

(d) Pipe Repair Team.—Working closely 
with the Sewage Team in the improvement of 
sanitary conditions is the Pipe Repair Team. This 
group is composed of a leadingman or snapper 
pipefitter, 2 pipefitters, and 4 laborers. Primarily, 
this team conducts repairs necessary to ensure an 
adequate supply of water in the emergency area, 
but repairs will also be made to gas and other 
piping to meet emergency needs. Limited amounts 
of piping and hose are carried on the truck of 
the Pipe Repair Team together with the customary 
pipefitter’s tools. 

(e) Wrecking and Shoring Team.—This team 
is composed of 1 leadingman rigger, 2 riggers, 1 
truck driver, and labor teams as needed. The 
team employs a heavy truck with winch plus wire 
rope, blocks and tackle, shores, and so on, to tear 
down or shore up damaged structures which men- 
ace safety, impede recovery operations, or block 
access. 

(f) Waterfront and Warehouse Team.—The 
duties of this team are to restore the functional 
status of piers, wharves, and waterfront facilities 
for the purpose of expediting waterborne evacua- 
tion, supplies, and transportation; to minimize 
progressive damage; and to assist in salvaging 
undamaged supplies in warehouses. The person- 
nel of this team include 1 petty officer or leading- 
man, 2 carpenters, 2 wharf builders, 2 burner- 
welders, 1 rigger, 1 electrician, 1 utilities man, and 
labor teams as assigned. 

(g) Diving Team.—A standard diving crew 
performs diving operations as necessary to salvage 
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vessels, clear channels, repair piers and other 
waterfront structures. f 

(h) Lighting Team.—This team provides 
lighting for night rescue and other emergency re- 
covery operations. The team consists of one man 
who serves as driver-operator of the lighting truck, 
and operates the portable generators and flood- 
lights. 

(1) Power Shovel and Crane Team.—The 
function of this team is to assist other passive de- 
fense teams, such as rescue, wrecking and debris 
removal, fire fighting, and repair teams by digging, 
excavating, or lifting of weights. The equipment 
used by this team consists of a power shovel and 
crane with proper attachments as well as a low-bed 
trailer and tractor, if needed. The personnel com- 
prising the Power and Shovel Team are an opera- 
tor, an assistant operator, and a rigger. 

(j) Scoop-Type Loader Team.—Two men 
compose this team. They operate a bucket- or 
scoop-type loader and assist other teams by mov- 
ing or loading earth, rubble, and debris. A low- 
bed trailer and tractor may also be utilized by 
this team. 

(k) Bulldozer Team.—This is another 2-man 
passive defense team. Using a bulldozer and, on 
occasion, a low-bed trailer and tractor, this team 
is employed in debris clearing, wrecking, estab- 
lishing fire breaks, and the like. Also, the Bull- 
dozer Team assists rescue and repair teams, demo- 
lition teams, and other engineer teams. 

(1) Fork Lift Team.—This team consists of 
an operator who utilizes a forklift to lift weights, 
move, and load supplies near the support perim- 
eter of the disaster area. This team also may be 
called upon to assist in engineering and rescue 
tasks. 

(m) Jack Hammer Team.—The function of 
this team is to assist rescue and emergency repair 
teams. The equipment consists of a truck with 
compressor, hose, and drills. A compressor op- 
erator and 2 drill operators are required to work 
this equipment. 

(n) Dump Truck Team.—This team assists 
rescue, debris clearing, and other engineer teams 
engaged in recovery operations. The team con- 
sists of a dump truck, 1 driver, and 1 helper. 

(o) Pest Control Team.—The function of 
this team is to apply proper control chemicals over 
affected areas reported by the Vector Control and 
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Health Hazards Team (MG). The personnel con- 
sist of a supervisor and 2 equipment operators who 
utilize equipment and chemicals as prescribed by 
BuDocks. 

3. Engineer Element Stations.—As previously 
explained in chapter 6, emergency recovery sta- 
tions are established in each section of an emer- 
gency scene as a point of contact for all passive 
defense teams of one element conducting opera- 
tions within that section. Thus, Engineer Ele- 
ment Stations are established in each section of an 
emergency scene as communications and contact 
points for the Engineer Element Teams. The En- 
gineer Station Supervisor at each station advises 
his ERS commander and/or the engineer officer on 
the staff of the ERU commander, as appropriate, 
of the resources available at his station in excess 
of immediate or anticipated needs. Also, he re- 
quests additional or relief teams, equipment, and 
supplies. 

(a) Engineer Stations ONE and TWO.—For 
effective performance, engineer stations in Sec- 
tions I and II of the emergency scene should be 
established in a locality that meets the following 
requirements: (1) permits parking of at least 50 
percent of the engineering equipment of the sec- 
tion; (2) provides sufficient space for team decon- 
tamination facilities; (3) ensures dependable com- 
munications with the section commander; and (4) 
1s readily accessible to the supply station of its 
respective emergency recovery section. 

(b) Engineer Station THREE.—In order to 
obtain optimum use of available communications, 
the Engineer Element Stations, Transportation 
Element Stations, and Ordnance Element Stations 
will usually be combined. In Sections 1 and II 
of the emergency scene, the Engineer Element Sta- 
tions are concerned primarily with operations. In 
Section III, however, these stations are concerned 
mainly with logistic support of the engineering 
operations being conducted in Sections 1 and II 
of the emergency scene. Therefore, Engineer Sta- 
tion THREE will contain the construction and 
Heavy Equipment Operating Pool and the Motor 
Pool. Transportation and construction equipment 
which has completed an assigned task in Section 
I or II will be reported available to its operating 
pool in Engineer Station THREE. The equip- 


` ment may then be recalled to the pool or reassigned 
. directly to another task in another section of the 


emergency scene. 
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ADMINISTRATIVE AND LOGISTICAL MATTERS 


As stated in its mission, one of the functions of 
the Public Works Department is to prosecute and 
support recovery operations as directed by the 
Passive Defense Control Center or appropriate 
Recovery Control Post. Therefore, as the passive 
defense teams furnished by the Public Works De- 
partment assemble on receipt of the disaster emer- 
gency signal, they are committed by the Passive 
Defense Control Center to a Recovery Control 
Post at a designated emergency scene. As recovery 
operations progress, these forces may be with- 
drawn if the officer in charge of the Recovery Con- 
trol Post has determined that their services are no 
longer required, or 1f the Passive Defense Control 
Center orders them to another emergency scene. 
Thus, during emergency recovery operations, the 
Passive Defense Control Center coordinates the 
use of personnel, materials, supplies, and equip- 
ment which are normally in the custody of the 
Public Works Department. 

Other important administrative and logistical 
matters affecting the Public Works Department 
are usually given in the basic recovery plan of a 
station, particularly in the annex for the Public 
Works Department. Such matters are usually 
given in this plan for planning and guidance pur- 
poses and may be concerned with items such as the 
following: 

1. Anticipated stay-time of recovery forces.— 
For purposes of departmental planning, it is an- 
ticipated that the assistance sent off-station via the 
emergency recovery forces ordinarily may be ex- 
pected to extend for a period of one week or less. 

2. Use of civilian employees of the Navy.—The 
use of Navy civilian employees in recovery opera- 
tions is generally on a voluntary basis and subject 
to current Civil Service regulations. Section 8 of 
Navy Civilian Personnel Instruction 115.8 defines 
the use of civilian employees in passive defense, 
civil defense, disaster relief, and in voluntary pro- 
tective forces. This section is reproduced in its 
entirety in appendix B. 

Along with other departments of a naval activ- 
ity, the Public Works Department is usually di- 
rected, in the station emergency plan, to circulate 
forms to all civilian personnel for the purpose of 
obtaining volunteer agreements to participate in 
the passive defense efforts of the activity. Figure 
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7-7 illustrates a sample civilian volunteer agree- 
ment form. This particular form is an IBM card 
which is presently used at NADC, Johnsville, Pa. 
The other side of the card lists pertinent informa- 
tion, such as an employee’s name, number, hourly 


rate, job number, and soon, Another sample form 
is illustrated in figure 7-8. This type is currently 
used in the Potomac River Naval Command. 

3. Issuance of supplies —The issuance of sup- 
plies, materials, equipment, and the expenditure of 
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U.S.Naval Receiving Station 
TABLE I 


FORM FOR CIVILIAN VOLUNTEERS FOR PASSIVE DEFENSE 
AND DAMAGE CONTROL ORGANIZATIONS 


From: Helen M, Flint 





Tos Commanding Officer, V, S, Naval Receiving Station 
Subj: 





Passive Defense and Damage Control Organization; volunteering for 
1, I hereby volunteer my services to the station Passive Defense and 
Damage Control Organization. I understand that this organization may 

be called upon to combat disasters in areas outside the station boundary, 
I am particularly interested in the following teams or branches of Passive 


Defenses 


a. First Aid (untrained) 
he Survivor Registration 


Co 








If there are no vacancies in the above listed teams, I agree to serve 
wherever I may be assigned, 

2. I understand that in order to terminate this application, I must in- 
form the Commanding Officer of the station in writing that my services 
are no longer freely offered for Passive Defense and Damage Control 
purposes. 


(Signed) hak > m. Phew f—— 


Helen. N. Flint 
Original to; 
Volunteer ts Records 


cc to: Volunteer and PD and Damage Control Officer. 





Figure 7—7.—A sample civilian volunteer agreement form. 
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NUMBER 


PLEASE ANSWER EACH OF TH FOLLOWING QUESTIONS 
BY MARKING AN °X° IN THE APPROPRIATE BLOCK. SIGN, 


DATE & RETURN THIS CARD TO YOUR SUPERVISOR. 


me 


I T M 
DO YOU VOLUNTEER FOR PASSIVE DEFENSE 
DUTY AT NADC? 
ARE YOU A MEMBER OF THE MILITARY 
RESERVE SUBJECT TO IMMEDIATE ORDERS 
TO ACTIVE DUTY IN TIME OF WAR? 


DO YOU BELONG yo A LOCAL CIVIL 
DEFENSE FORCE? 


_ CIRCLE 
DISTANCE 


C mae O FEMALE 


[cope | REFERE 
Circle the number cpplicoble to Fassive Defense Duty desired: 


FIRE & RESCUF | 1 | DAMAGE CONTROL 11 
CONMUNICATION 2| First aro 2222227] 
TRANSPORTATION | 3} surriv 


SHELTER PROTECTION EN 
EVALUATION 6 | DECONTAMINATION 16 
qu EMERGENCY WELFARE Z 


DAMAGE SURVEY oy ABC MONITORING 19 


10 OTHER (Sneci fy) 


7v 


TAU mo. 1 


A | encineenino > [ta 


HEALTH PROTECTION 15 


PAY A DOCUMENT PROTECTION 17 


AT po 


PASSIVE DEFENSE 





Ecu. \/ 


a MAY NAOC. JOHNS NADC. JOHNSVILLE, LLE. 


Figure 7—8.—Form for civilian volunteers in passive defense teams. 


funds together with the record keeping necessary 
for the support of recovery operations must be on 
a prescribed emergency basis. Also, supplies may 
not be obtained or stocked for use in areas not 
normally under Navy cognizance. 


COMMAND AND SIGNAL MATTERS 


1. Command relations.—Overall command of 
local or on-station emergency recovery operations 
is exercised by the CO who may be assisted by 
such personnel as he may assign to the passive de- 
fense control center. Usually, the Executive Offi- 
cer serves as second in command. The office of the 
CO is located in the activity command center. A 
CO whose primary tasks are concerned with active 
defense measures probably would assign the co- 
ordination of passive defense measures and opera- 
tions to his Executive Officer, although the assign- 
ment may be given to another officer. The officer 
assigned will be stationed in the passive defense 
control center. This center may be integral with 
the activity command center or it may be physi- 
cally separate. Self-help operations are under 
the immediate control of the officer in charge of 
the passive defense control center. 

As head of the Public Works Department, the 
passive defense station of the Public Works Officer 
is usually the Passive Defense Control Center. 
Sometimes, however, the PWO may be directed to 
perform his assigned tasks from his regular office. 
Generally, the Assistant Public Works Officer 


143 


represents the PWD at the facility established at 
the scene of local recovery operations following an 
on-station disaster. 

When emergency recovery forces are mobilized 
and deployed to an emergency scene by the Passive 
Defense Control Center nearest the designated as- 
sembly point, the Emergency Recovery Unit Com- 
mander assumes command of recovery operations. 
The Emergency Recovery Group Commander is 
the Commander of the first Emergency Recovery 
Unit to reach the scene of disaster. A separate 
staff for the ERGC is not required since he will 
employ the staff and Recovery Unit Control Post 
of an Emergency Recovery Unit. As mentioned 
previously in this chapter, the representative of 
the PWD on this staff is the Engineer and Rescue 
Officer who will be the Commander of an Engineer 
Element. 

Naval Emergency Recovery Forces operating 1n 
areas normally under civil cognizance may assist 
and augment, but may not displace, civil authority. 
Likewise, Federal Civil Defense Forces may aid 
naval activities, but shall not displace naval au- 
thority. Unless otherwise directed by higher 
authority, Emergency Recovery Forces operating 
in areas not normally under Navy cognizance will 
cooperate fully with other military forces and 
Federal Civil Defense authorities. 

2. Signal matters.—The signal for implement- 
ing the station emergency plan which activates 
the passive defense teams of the PWD varies some- 
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what with the nature of the emergency. These 
signals also vary among naval activities for the 
same type of emergency. In some cases where 
time is not a critical factor, the implementing sig- 
nal may be in the form of a directive from the 
CO via telephone, messenger, or other available 
means. Essentially this message would say: 
“Execute my emergency plan one dash two dash 
three X CO NAVSTA.” On other occasions the 
signal may consist of a steady blast of 3 to 5 
minutes duration on the station siren. This is, 
of course, the standard Federal Civil Defense alert 
signal. 
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It is also necessary to provide for implementing 
the emergency plan in the event communications 
have been disrupted by the disaster. For example, 
in the event of disasters such as severe earthquake 
or atomic detonation, the disaster plan is assumed 
to be in effect and initial measures are to be taken 
at once. 

For local on-station emergencies, a signal to re- 
call the passive defense teams should not be needed 
since the normal communications system of the 
emergency recovery organization will serve this 
purpose. 


Chapter 8 


FIRE PROTECTION 


LEVELS OF RESPONSIBILITY 


The importance of adequate fire protection 
ashore is recognized at every echelon of authority 
throughout the Navy and every practicable meas- 
ure to maintain sufficient safeguards is employed. 
Beginning with the Chief of Naval Operations, 
the general responsibilities in matters of fire pro- 
tection are traced briefly, herein, through the 
Chiefs of the Bureaus, the Commandants of 
Naval Districts and River Commands, and the 
Commanding Officers at shore stations. 


1. Chief of Naval Operations —The overall re- 
sponsibility for the security and protection of the 
Naval Shore Establishment rests in the Office of 
the Chief of Naval Operations. Insofar as fire 
protection and fire fighting are concerned, the 
Chief of Naval Operations implements and sup- 
ports directives of higher authority, establishes 
policy and basic guidance, and provides overall 
coordination throughout the Shore Establish- 
ment. 

2. Chiefs of the Bureaus.—The chiefs of the sev- 
eral bureaus and the heads of offices of the Navy 
Department are responsible for technical and 
management control of various elements of the 
Shore Establishment, including certain technical 
aspects of fire protection. For example, BuShips 
is primarily responsible for shipboard fire pro- 
tection, BuAer for aircraft and crash fires, BuOrd 
for ammunition fires, and so on. 

The Chief of the Bureau of Yards and Docks 
is responsible by authority of Navy Regulations 
for the planning, design, construction, altera- 
tion, cost estimates, and inspection of public 
works and public utilities at all shore activities of 
the Naval Establishment. Under the same au- 
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thority the Bureau of Yards and Docks exercises 
technical control over fire prevention and fire pro- 
tection measures at shore activities, except for air- 
craft crash fires and explosive-ammunition fires. 
Thus, BuDocks is technically responsible for fire 
protection engineering and for the general de- 
velopment and formulation of structural fire pre- 
vention methods and measures. This responsi- 
bility includes the promulgation of standards, 
guides, instructions, and directives for the use of 
personnel in the performance of fire prevention 
and fire protection work. The Bureau also pro- 
vides professional consultation on all fire protec- 
tion engineering matters and assists in designing 
special fire-extinguishing equipment as well as 
fire alarm and sprinkler systems. 

The Chief of the Bureau of Yards and Docks 
has delegated some of his authority in matters of 
fire prevention and fire protection to such field 
representatives as Directors, Overseas Divisions; 
Officers in Charge of Construction; and District 
Public Works Officers. The fire protection role of 
the District Public Works Officer will be presented 
under the heading “District Commandants.” 

3. District Commandants.—The Commandants | 
of Naval Districts and River Commands have re- 
sponsibility for fire security inspections, fire fight- 
ing training, and the overall coordination of fire 
protection measures at all stations within the geo- 
graphical limits of their districts except at sta- 
tions under the Chief of Naval Air Training and 
the Commandant of the Marine Corps who have 
such responsibility for their stations. Comman- 
dants of Naval Districts and River Commands usu- 
ally delegate some of their authority in fire pre- 
vention and fire protection to the District Fire 
Marshal and to the District Public Works Officer. 
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(a) District Fire Marshal.—The primary 
function of the District Fire Marshal is to pro- 
vide technical assistance to the District Comman- 
dant and to the various commands within the dis- 
trict in connection with their fire security respon- 
sibilities. Since the District Fire Marshal is pri- 
marily concerned with fire fighting and its associ- 
ated functions, he administers his office for the ex- 
press purpose of protecting life and property from 
fire, explosion, panic, and related disasters. 

The principal duties of the District Fire Mar- 

shal include the following: 

(1) Conducting fire fighting inspections at 
components of the Naval Shore Establishment 

(2) Determining the amount and type of 
mobile fire apparatus, tools, and appliances re- 
quired for adequate protection of shore activities 

(3) Determining the personnel required to 
man fire equipment and to perform other neces- 
sary fire protective functions 

(4) Determining the extent to which mu- 
nicipal fire fighting aid may be available and as- 
sist commands in executing mutual aid agreements 

(5) Conducting tests of mobile fire fight- 
ing equipment 

(6) Assisting in the organization of fire 
training programs for civilian and military per- 
sonnel 

(7) Assisting commands in developing 
plans, schedules, and duty assignments for activity 
fire departments in order to promote more eco- 
nomical and efficient operations 

(8) Assisting commands in preparing fire 
bills and fire regulations 

(9) Providing other technical assistance as 
may be required 

(10) Conducting investigations with the 
District Fire Protection Engineer in connection 
with fires and related disasters involving consid- 
erable property damage, loss of life, or unusual 
circumstances. 

(b) District Public Works Officer.—The Dis- 
trict Public Works Officer is responsible for the 
administration within the district of the technical 
programs of the Bureau of Yards and Docks per- 
taining to the design, construction, alteration, in- 
spection, repair, maintenance, and administrative 
supervision of the operation of public works and 
public utilities at shore stations. He is also re- 
sponsible for the Bureau’s programs with regard 
to real estate, transportation, and construction and 
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weight-handling equipment. These responsibili- 
ties include fire protection and fire prevention. 

A Special Assistant for Fire Protection is re- 
tained on the staff of the District Public Works 
Officer to provide the necessary technical assist- 
ance. Briefly, his duties are to: 

(1) Review all building plans and drawings 
prepared in the district with respect to their fire 
prevention and fire protection features 

(2) Review the plans and installation of 
fire protection equipment and fire alarm systems 

(3) Inspect, test, and recommend for ap- 
proval all protective installations before they are 
accepted by an Officer in Charge of Construction 

(4) Conduct fire protection and fire preven- 
tion inspections, including tests of stationary fire 
protection equipment at naval activities and in- 
dustrial reserve plants 

(5) Investigate major fires in collaboration 
with the District Fire Marshal 

(6) Establish and conduct training pro- 
grams in which fire department personnel are 
taught the fundamentals of fire prevention in- 
spection 

(7) Determine the requirements 
adequacy of fire protection water supplies 

(8) Administer and supervise BuDocks fire 
prevention and fire protection program within the 
district. 

4. Commanding Officers at shore stations.— 
Local commanding officers are responsible for day 
to day fire fighting and fire prevention at their 
activities. Usually the CO will delegate certain 
authority to the Public Works Officer for the ad- 
ministration and operation of the Public Works 
Department. Such assignments usually include 
responsibilities pertaining to fire prevention and 
fire protection. For example, the PWO is usually 
given the responsibility of applying the profes- 
sional and technical standards and legal restric- 
tions (including fire prevention and fire protec- 
tion) which are promulgated by the Bureau of 
Yards and Docks. Technical advice may be re- 
quested from district fire officers if the need or 
desirability for such assistance arises. 


RESPONSIBILITIES OF AN ACTIVITY FIRE 
DEPARTMENT 
Nearly all naval activities have organized fire 
departments. The organization of these depart- 
ments, the training of personnel, and the provision 


and 
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for fire-fighting equipment must be in accordance 
with standards promulgated by CNO. 

Before continuing this discussion, it may be well 
to describe the relationship normally existing be- 
tween the Fire Department and the Public Works 
Department of an activity. The Fire Department 
ls concerned primarily with fire-fighting opera- 
tions. The Public Works Department is also 1n- 
terested in fires, but usually only to the extent of 
fire protection and fire prevention. In general, the 
Public Works Department is concerned with pre- 
venting fires; while the Fire Department is con- 
cerned with fighting fires. Both departments are 
interested in the same thing, fire, but each is in- 
terested in a different aspect of it. 

It is important that personnel of the Fire De- 
partment and the PWD understand some of each 
other's problems, especially those relating to pas- 
sive defense. In this way they can cooperate more 
fully in fighting their common enemy, fire. For 
example, fire fighters should know the rudiments 
of fire prevention and fire protection; while public 
works personnel should be familiar with the prin- 
ciples of elementary fire fighting. 

In emergency recovery operations following a 
disaster in which large-scale fires have occurred, 
it is quite likely that certain personnel of the Fire 
Element and the Engineer Element may be called 
upon to work closely together. The supervisor of 
the Fire Supervisor Team will probably direct the 
efforts of certain engineer teams, such as Power 
Shovel and Crane Teams, Bulldozer Teams, and 
other teams which may be assigned duties in the 
establishment of firebreaks. For this reason it is 
important that the CEC officer be familiar not 
only with the organization and operation of the 
Fire Department at his activity, but also with the 
composition and functions of the Fire Element. 
Some of these topics are presented in this chapter 
for the purpose of supplying this general back- 
ground of information. Other topics are covered 
in the “Supplementary Reading List” which will 
be found in the back of this book. 

The CEC officer who is serving in the Public 
Works Department is urged to become thoroughly 
familiar with his activity’s fire department and 
also to read more extensively on such subjects as 
fire protection, fire-fighting operations, and fire 
prevention. 

It is not within the scope of this text to present 
all of the passive defense responsibilities of the 


147 


Fire Department. However, several specific re- 
sponsibilities have been selected for discussion. 
These particular topics have been chosen because 
of their special interest to CEC officers and con- 
sist of: (1) the Fire Element, (2) mutual aid 
agreements, and (3) fire bills. 

Fire-fighting operations is another item which 
should be of general interest and concern to the 
CEC officer. This subject will be discussed briefly 
under a separate heading immediately following 
consideration of the above-mentioned responsi- 
bilities of the Fire Department. 

1. The Fire Element.—The Fire Element is a 
passive defense responsibility of the Fire Depart- 
ment. CEC officers of the Public Works Depart- 
ment are not directly concerned with this element 
except in special instances when public works per- 
sonnel may be delegated certain duties in the pas- 
sive defense teams comprising this element. Or- 
dinarily, however, this is not the case. The Fire 
Element is established and maintained by the 
Fire Department and engages in fire-fighting op- 
erations at the emergency scene. 

(a) Functions of the Element Commander.— 
The commander of the Fire Element will probably 
be the station Fire Chief or other mature official 
with suitable experience in fire fighting. Like 
other element commanders, the Fire Element Com- 
mander has both administrative and supervisory 
duties. As commander of the Fire Element of a 
Passive Defense Unit, some of his major respon- 
sibilities include the following: 

(1) Organizing, training, and maintaining 
in a state of readiness the passive defense teams 
comprising the Fire Element. 

(2) Advising and assisting both the Pas- 
sive Defense and Training and Planning officers 
in planning and implementing programs for the 
reduction of fire and missile hazards and the gen- 
eral indoctrination of activity personnel in ele- 
mentary fire fighting. 

(3) Advising and assisting Passive De- 
fense and Planning officers in integrating mutual 
aid fire agreements with nearby fire departments 
into the passive defense plans of the activity. 

When the Passive Defense Unit is activated and 
deployed to an emergency scene, the commander 
of the Fire Element serves as Fire Officer on the 
staff of the Emergency Recovery Unit Com- 
mander. As a staff officer, his primary duties are 
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to advise the unit commander and to supervise 
and coordinate the resources and efforts of teams 
of the Fire Element. 

(b) Composition of a standard Fire Ele- 
ment.—The composition of a complete Fire Ele- 
ment as presently recommended by the Office of 
the Chief of Naval Operations consists of five pas- 
sive defense teams. An organizational chart of 
this element is given in figure 8-1. 

During actual emergency recovery operations 
the teams of the Fire Element operate in the same 
areas of the disaster as do teams of the Engineer 
Element, that is, in Sections I and II. For ex- 
ample, FA Fire Supervisor Teams operate in 
ERS-1 along an assigned sector of the obstruc- 
tion perimeter; other fire teams are assigned to 
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FA — FIRE SUPERVISOR TEAM 





FB — ENGINE COMPANY TEAM 


FC — AUXILIARY ENGINE 
COMPANY TEAM 


FD — UTILITY AND PORTABLE 
PUMP TEAM 


FE — FIRE BOAT TEAM 





Figure 8-1.-——Components of the Fire Element. 
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ERS-2 which conducts recovery operations in 
Section II of the emergency scene. 

(1) Fire supervisor team.—The primary 
functions of this team are to coordinate fire opera- 
tional procedures with other elements as required 
and to direct establishment of fire perimeters to 
control the spread of fire or conflagration. The 
Fire Chief (or his delegated fire officer), subordi- 
nate fire officers as required, and three messengers 
make up the personnel of this team. Equipment 
consists of a pick-up truck or jeep, voice radio 
communications, and ABC individual protective 
items. 

(2) Engine company team.—This five-man 
team engages in fire-fighting operations at the 
emergency scene. Team equipment includes a 
standard pumper, basic equipment, a hi-range sur- 
vey radiac or alarm-type dosimeter, ABC indi- 
vidual protective items, and voice radio com- 
munications. 

(3) Auxiliary engine company team.—Six 
auxiliary fire fighters comprise this team whose 
functions are (1) to augment the efforts of a stand- 
ard Engine Company Team by manning addi- 
tional lines as directed by the fire company officer 
assigned; and (2) to operate with the Utility and 
Portable Pump Team or the Fire Boat Team as 
directed by the Fire Chief. Team equipment con- 
sists of a vehicle for transportation to the scene 
and fire fighter turnout gear. 

(4) Utility and portable pump team.—This 
team utilizes a truck with portable pump (P500, 
handybilly, or trailer pump) and hose to supple- 
ment the efforts of an Engine Company Team. 
The team may operate independently at small fires 
or perform other support or supply functions as 
needed. Team personnel consists of a group 
leader, a pump operator, and five auxiliary fire 
fighters. 

(5) Fire Boat Team.—The duties of this 
team are to fight waterfront fires from seaward 
and to pump water inland from the waterfront 
for fire-fighting purposes. A boat crew, pump 
operator, and fire-fighters, as appropriate, operate 
the fire boat or other emergency unit which may be 
a YTB or other craft equipped with a P500 or 
other portable pump and hose. 

2. Mutual aid agreements.—Naval activities 
usually rely to the greatest practical extent on 
available municipal fire departments to protect 
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naval property in the event of serious fires. Most 
stations do not maintain fire departments which 
are capable of handling serious fires except those 
in certain isolated areas where reasonable munici- 
pal aid is not available. As a minimum, however, 
local units are usually maintained and trained to 
conduct fire prevention inspections aud to extin- 
guish minor fires. These fire-fighting organiza- 
tions generally consist of civilian personnel who 
are trained and experienced in fire-fighting. In 
addition, military personnel are sometimes used as 
auxiliary fire fighters. 

The size of the peacetime or normal fire-fighting 
forces at an activity varies in accordance with the 
fire protection classification of that activity. In- 
volved in determining this classification are the 
extent of life hazard involved, the values to be 
protected, the permanency of the activity, and the 
operational status and strategic importance to the 
Navy. In determining the fire protection classifi- 
cation of an activity, it is not intended nor is it 
economically feasible that the organized fire-fight- 
ing force be self-sufficient at each activitv. It is 
necessary, therefore, for shore stations to make 
mutual aid arrangements with adjoining military 
establishments and neighboring municipalities to 
provide assistance in the event of large fires. Ap- 
pendix C is a sample mutual aid agreement. 

After mutual aid agreements have been made, 
there stili remain several important details to be 
completed to ensure that the mutual aid assistance 
can be utilized quickly and effectively, if and 
when needed. For example, written data should 
be posted where the alarm officer or duty officer 
can readily see it. Such data should include the 
names of persons authorized to call for outside aid, 
the amount and type of equipment available from 
each outside source of help, whether the respond- 
ing apparatus is manned by volunteer or full-time 
firemen, the «distance and time it should take to 
respond, and the number of fire fighters that can 
be expected. 

The written orders for gate sentries should 
cover the action to be taken in the event of fire. 
These orders may include clearing the traffic lanes, 
passing the word concerning the location of the 
fire, escorting outside fire departments to the fire 
scene if the location is difficult to describe, and 
expediting the admittance of outside fire trucks. 
The latter order may seem superfluous, but on 
one occasion a city fire company was delayed in 
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reaching a large fire at a naval activity because 
there was no exception for emergency vehicles in 
the gate sentry’s orders concerning the admittance 
of visitors. In this particular case, difficulty and 
delay were experienced because the fire trucks had 
no windshields on which to place a visitor’s identi- 
fication card. 

The station fire chief or other responsible in- 
dividual should become thoroughly familiar with 
the supplemental fire apparatus which may be 
available through the mutual aid agreement. Such 
equipment may include hose masks, resuscitators, 
ammonia suits, and heavy duty jacks. Also, in- 
vestigations should be conducted to ensure that 
neighboring fire apparatus can hook up to the sta- 
tion fire hydrants and manifold connections, Suit- 
able adaptors should be readily available if a dis- 
crepancy in thread sizes exists. 

3. Fire Bills—In general, there are two forms 
of station fire bills. One is known as a compre- 
hensive fire bill, while the other may be termed 
a short-form fire bill. The comprehensive fire bill 
contains complete and detailed instructions of ac- 
tion to be taken by station personnel in the event 
of fire. The short-form bill is usually a terse di- 
rective informing personnel of the required action 
to be taken when the fire is discovered. Although 
brief, these bills provide full instructions on what 
to do and the order in which action is to be taken. 
These bills are usually printed and posted in con- 
spicuous places in buildings throughout the sta- 
tion so that effective fire control measures can be 
taken immediately. Figure 8-2 is an example of 
a typical station fire bill. Ordinarily the prepara- 
tion of a station fire bill is the responsibility of 
the station Fire Chief with advice and assistance 
from the District Fire Officer. 

In addition to a station fire bill, components 
of an activity usually prepare a local fire bill 
which should always be posted alongside the sta- 
tion fire bill. Local bills in no way conflict with 
the station bill, rather they extend the station bill 
to a particular building. A local fire bill assigns 
certain building personnel to perform specific tasks 
in the event of fire. Typical assignments include 
manning a designated fire extinguisher, securing 
certain windows, fans, doors, or other apparatus, 
assisting in personnel evacuation, and manning 
other fire posts. 

To facilitate the execution of these assignments, 
a local fire bill may contain a sketch or drawing 
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PRNC-NRS-64 (Rev. 5-53) 






SYMBOLS 


STATION FIRE BILL 







FIRE HYDRANT 

FIRE ALARM 
BOOSTER PUMP HOUSE 
LEVEE 

GARBAGE HOUSE 


IN CASE OF FIRE U.S. NAVAL RECEIVING STATION, ANACOSTIA, D.C. 
SUILDING: O. a 


I. TURN IN ALARM FROM NEAREST FIRE ALARM BOX AND STAND EY TO 
GIVE DIRECTIONS TO FIRE DEPARTMENT OR USE TELEPHONE AND 
DIAL 333, GIVE EXACT LOCATION OF FIRE AND BUILDING NUMBER, 


FIRE HORN SIGNALS 


ALARM - BOX NUMBER SOUNDED 
IN SHORT BLASTS 
REPEATED 3 TIMES 





2. NEAREST FIRE ALARM BOX ISNO.___________ LOCATED 






3. SOUND BUILDING ALARM OR PASS WORD TO EVACUATE BUILDING. 







M. FIGHT THE FIRE WITH APPLIANCES AT HAND . 





SECURE - TWO 3 SECOND BLASTS 
WITH 3 SECOND INTER- 
VAL BETWEEN BLASTS 


A. USE CO2 (CARBON DIOXIDE) EXTINGUISHERS FOR GASOLINE, 
OIL, MOTORS AWD ELECTRICAL FIRES . 







B. USE WATER OR SODA ACID EXTINGUISHERS FOR WOOD, PAPER, BEDDING, ETC. 


C. USE FOAM EXTINGUISHERS FOR FLAMMABLE CONTAINERS OR 
SPILLS SUCH AS GASOLINE, CIL,SPAINT, ETC. 


5. CARRY OUT ANY LOCAL REQUIREMENTS (STOW CONFIDENTIAL PAPERS, ETC.) 


Figure 8—2.—A typical station fire bill. 
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of the entire building, if small, or of part of the 
floor plan if the building is large. This sketch 
should show the location of fire extinguishers, other 
fire-fighting equipment, and designated fire posts, 
and identify them by letter or number which cor- 
responds to the same letter or number on the per- 
sonnel assignment list. 

Other matters covered by a local fire bill may 
be the designation of standby personnel, directions 
for the evacuation of building personnel without 
fire assignments, and arrangements for suitable 
fire signals to alert building personnel imme- 
diately. 


FIRE FIGHTING OPERATIONS 


1. Normal fire-fighting operations.—1It is not 
intended here to discuss in detail fire-fighting op- 
erations because these are fully covered in U. £. 
Navy Structural Fire Fighting, OPNAV INST 
11320.15 (formerly 5560.7). The following sum- 
mary is offered to acquaint the CEC officer with 
certain general procedures carried on by fire per- 
sonnel from the time a fire alarm is received until 
the fire report is made. 

(a) The alarm receipt.—A fire alarm can be 
received in any of several ways including a still 
alarm in which the person reporting the fire comes 
to the Fire Department; a visible alarm in which 
the firemen see the smoke or glare in the sky; a 
box alarm which is received via the regular alarm 
system; a telephone alarm from headquarters or 
from the person reporting the fire; or a radio 
alarm from alarm headquarters or patrol vehicles. 

(b) Response to the alarm.—In responding 
to an alarm, fire personnel are taught that speed 
in reaching the fire scene should always be second 
to safety. They know that the speed of arrival is 
more important than the speed of travel. 

(c) Immediate action on arrival.—Immedi- 
ately following arrival or even while nearing the 
fire scene, the fire officer makes a rapid estimate 
or appraisal of the general situation. His “size- 
up” should take into consideration the following 
factors; the life hazard involved, the rescue work 
required, special external hazards created by the 
proximity of adjacent buildings; the internal 
hazards caused by elevator shafts, open stairways, 
and the like; the type of building afire and the 
possibility of its collapse; the hazardous contents 
of the building; the best routes of access to the 
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burning structure; and finally, the type, and 
amount of fire equipment probably needed. 

(d) Actual fire-fighting operations.—In some 
runs no fire can be found at all, but merely an 
odor of smoke which caused the alarm to be given. 
In other instances small miscellaneous fires are 
found on arrival. Many of these fires can be 
handled by one man with an extinguisher. 

In the event of a large fire, the following action 
1s taken. These steps are not completed in the 
sequence listed, but are, for the most part, carried 
on simultaneously, depending upon the availabil- 
ity of personnel: (1) call for additional] help, if 
needed; (2) commence rescue work; (3) ventilate 
the building; (4) locate the fire in the structure; 
(5) isolate, close-in, and extinguish the blaze; and 
(6) conduct salvage and overhaul work. 

(e) Action on return to the fire station.— 
Upon return to the fire station, personnel of the 
fire company begin an immediate check on all ap- 
paratus so that it can be returned to service as 
soon as possible. In the meantime the fire officer 
prepares a report on the run. The detail required 
in this report probably will vary with the serious- 
ness of the fire. In some cases a simple report in- 
volving who, what, when, and where will suffice. 
In other instances, more detailed information may 
be required, such as fire fighting methods em- 
ployed, adequacy of water supply, reasons for pos- 
sible delay in alarm receipt or response, inability 
of occupants to escape, and soon. A Fire Report 
Form (BuDocks Report 11320-1) has been de- 
veloped for use at shore stations. 

After all the necessary work following a fire has 
been completed, an analysis of operations should 
be conducted. All men involved should assemble 
and study the method of attack from start to finish. 
The purpose of this meeting is, of course, to de- 
termine whether or not improvements can be ef- 
fected for future fire-fighting operations. 

9. Fighting conflagrations.—The characteristics 
and principal contributing causes of conflagra- 
tions have been discussed in chapter 1. Attention 
is confined here to a very brief consideration of 
present means of fighting conflagrations, those 
great mass fires that leap barriers and sometimes 
rage entirely beyond man’s control. 

Few firemen in this country have ever seen a 
conflagration, and fewer still have had actual ex- 
perience in fighting one. Most large American 
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cities have fire-fighting forces large enough to con- 
trol only a minor conflagration. The overwhelm- 
ing nature of a conflagration is difficult to describe, 
let alone combat. Perhaps a short account of the 
great fire raid on Tokyo which developed into a 
conflagration will serve to illustrate the futile and 
almost useless efforts of man to control a major 
conflagration by present fire-fighting means. 

Conditions in Tokyo on March 9-10, 1945, were 
ideal for starting a conflagration. All necessary 
ingredients were present: an element of surprise, 
a dense population, a highly built-up combustible 
area, and ignition during a high wind. The aim- 
ing points chosen by the attacking force were 8 
square miles of the most highly combustible por- 
tion of the city. Within 30 minutes after the first 
bomb dropped, the situation was out of control 
and efforts to combat the fires were futile. The 
fire burned out 15 square miles or about 40 per- 
cent of the capital city in 6 hours. No structure 
or its contents escaped damage. Pilots reported 
that the air over the city was so turbulent that 
B-29's at 6,000 feet were turned completely over, 
and that the heat was so intense, even at that alti- 
tude, that all men in the planes had to don oxygen 
masks. | 

Nearly 84,000 Japanese perished in the confla- 
gration. This fire attack alone accounted for half 
of the total deaths caused by all the major incen- 
diary attacks on Japanese cities. The Tokyo at- 
tack caused more deaths than either of the atomic 
bomb attacks on Hiroshima (over 70,000 dead) or 
Nagasaki (over 35,000 dead). The conflagration 
at Tokyo caused more deaths than the attack on 
Hamburg, Germany, where it is estimated that 
more than 60,000 perished in the great fire storm. 
Probably more persons lost their lives by fire at 
Tokyo in a 6-hour period than at any time in the 
history of man. Figure 8-3 illustrates some of 
the damage resulting from this great conflagra- 
tion. 

Lessons learned from battling conflagrations 
during World War II clearly demonstrate the 
need for new and more effective means of fighting 
large fires. More than techniques alone is in- 
volved, however, as our entire concept of fire pre- 
vention and city planning probably will need re- 
vision in light of modern incendiary and atomic 
warfare. The following are general procedures 
recommended in restricting the spread of poten- 
tial conflagration: 
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(a) Mobilize all available forces and equip- 
ment; place reserve apparatus in service; utilize 
auxiliary personnel and volunteers. 

(b) Place equipment on front quarter of fire 
and try to channel the path of the conflagration. 
This may bring it under control even where it is 
not feasible to apply water at a sufficient rate to 
absorb all heat and extinguish the main fire. If 
possible, use water barriers in the channelling. 

(c) Seek to flank the fire and follow up the 
rear. 

(d) Since conflagrations do not confine them- 
selves to one fire area, deploy auxiliary units to 
patrol ahead to knock down fires from flying 
brands on combustible roofs. 

(e) Utilize incoming engine equipment to 
bolster the existing water supplies either by using 
static water sources or by relay pumping from dis- 
tant points. 

3. Wartime fire operations in Germany.—Fire- 
fighting operations in Germany involved (1) 
householders; (2) fireguards, factory employees, 
and civilian agencies; and (3) professional fire- 
men. German fire departments were well equipped 
and adequate for most peacetime needs. They did 
not have the high-powered fire equipment common 
in this country simply because it was not needed. 
Solid building construction, strict height limita- 
tions, and the lack of exterior combustible mate- 
rials enabled firemen to limit most fires to small 
areas. 

Compared to American cities, the normal peace- 
time per capita consumption of water was very low 
in German cities, therefore, there had been little 
need for large water mains and elaborate pumping 
facilities. Early in the war, however, Germany 
realized that water supplies would be inadequate 
to fight the fires caused by incendiary attacks. In 
consequence, many concrete static water tanks 
were constructed with capacities ranging from 
50,000 to 250,000 gallons. Miles of surface piping 
were laid to convey emergency water supplies from 
lakes, rivers, canals, and streams. 

Another factor in the fire defense of Germany 
was the mutual aid agreements which were ef- 
fected by some cities with their neighboring com- 
munities. When needed, these outside fire forces 
would assemble at the outskirts of the city where 
they were met by couriers who informed them of 
the situation and gave them their particular as- 


Chapter 8—FIRE PROTECTION 





Figure 8—-3.—Damage resulting from the Tokyo conflagration, March 9-10, 1945. 


signment. Emergency maps were provided show- 
ing the assigned sector and the nearest available 
water supply. This plan proved valuable in as- 
suring equitable distribution and prompt opera- 
tion of auxiliary units arriving at the fire scene. 
Despite methodical and efficient preparations, 
however, the record clearly reveals how ineffective 
the fire-fighting forces were in controlling war- 


time fires. Fire officers confined their operations to 
buildings at the edge of the fire which offered the 
best opportunity of success. They dispatched the 
more inexperienced volunteers to extinguish fire 
brands on roofs and other places with hand ex- 
tinguishers. German firemen initially devoted 
their efforts to saving lives and later fought the 
fires at selected points. After the fires had dimin- 
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ished to an extent where they were no longer dan- 
gerous, the areas were blocked off and either left 
to burn out or were extinguished by firemen. 

The principal loss of life in German cities oc- 
curred in the fire storm cities. From somewhat 
incomplete data an estimate of 500,000 deaths was 
established by the U. S. Strategic Bombing Sur- 
vey. This figure did not include the great loss of 
life reported in Dresden. Survey teams did not 
get into Dresden, but it is said that the loss of life 
there was greater than in Hamburg. 

4. Wartime fire operations in Japan.—As a na- 
tion, Japan was poorly prepared to fight war- 
made fires despite Japanese experiences with large 
peacetime fires. Nevertheless, considering the 
building density and the flimsy construction in 
Japanese cities and towns, fires were much less fre- 
quent than in the United States. 

A few of the main Japanese cities maintained 
full-time fire-fighting departments. Most cities 
and towns, however, relied on the services of vol- 
unteer fire brigades. Where fire departments were 
organized, they were under the authority of police 
officials. The fire chiefs and many subordinate 
officials were police officers who had little or no 
training or knowledge of fire-fighting methods. 
The training of fire-fighting recruits stressed mili- 
tary drills with emphasis on goose stepping and 
saluting rather than on fire fighting. 

Japanese fire-fighting equipment was pitifully 
inadequate both in quality and in quantity. Since 
much of the equipment was hand drawn and of 
ancient vintage, it probably would have been re- 
jected by most of the volunteer fire forces in even 
the smallest American town. Much of the equip- 
ment was not only obsolete, but also in a poor 
state of repair. A large percentage of equipment 
was out of service because of a lack of repair parts. 

Water supplies were generally weak and de- 
pendent largely on electrically operated pumping 
systems with little or no reservoir capacities. 
Water mains and fire hydrants were too few and 
too small for extensive use in fire fighting. 

Mutual aid in Japan was generally ineffective, 
even in those cases where it had been planned. 
Many difficulties were encountered by responding 
fire companies because of vehicle breakdowns and 
gasoline shortages. 

Most Japanese fire departments soon learned 
that it was almost hopeless to attack a fire while 
the bombs were still falling. Firemen sometimes 
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left these areas to fight fires in places where the 
bombing had apparently ceased or where there 
was a good water supply. Generally, firemen had 
some success in preventing fire spread beyond wide 
streets and in controlling fires at the perimeters 
of fire storms and on the windward and parallel 
sides of conflagrations. Individual fire fighters 
found that the small static water tanks of various 
sizes in streets of residential areas were useless ex- 
cept on the fire fringe. Hand buckets proved to 
be the most useful pieces of equipment for incip- 
lent fires. 

The saturation incendiary raids in the spring 
of 1945 broke the back of the Japanese fire-fight- 
ing forces. By this time much equipment had 
been destroyed and countless firemen had lost their 
lives. For example, in one raid alone 100 Tokyo 
firemen perished in the resulting fires and at 
Hiroshima 80 percent of the firemen were killed 
or seriously injured in the A-bomb attack. Morale 
sank to a new low. Havoc and confusion reigned. 
The extent of fire damage speaks for the ineff- 
ciency of the Japanese fire-fighting operations. In 
all, the U. S. Strategic Bombing Survey engineers 
estimated that 168,000 persons died, 200,000 were 
seriously injured, and nearly 8,000,000 persons 
were made homeless by the major incendiary at- 
tacks on Japanese cities. 

5. Estimated A-bomb fires.—As explained in 
chapter 2, the fires caused by an atomic bomb are 
called primary fires and secondary fires. Primary 
fires are those resulting from the initial heat flash 
of the bomb. For example, a 20 KT bomb has 
been found to char wood 2 miles from ground zero 
and to ignite cloth, paper, grass, and dry wood 
up to 3,500 feet from ground zero. Secondary 
fires are caused indirectly by the bomb. They are 
fires which result from electrical short circuits, 
cigarettes dropped, overturned stoves and lamps, 
as well as broken gas lines, and other damage. 

At Hiroshima, many fires near ground zero were 
undoubtedly started by heat from the fireball, 
however, engineers of the Strategic Bombing Sur- 
vey concluded that most of the fires were secondary 
fires. Evidence in Hiroshima concerning the 
ignition of combustible structures and materials 
by heat directly radiated by the atomic bomb and 
by other sources indicated the following: 

(a) The primary fire hazard was present in 
combustible materials and in fire-resistive build- 
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Figure 8—5.—Estimated fire probabilities of a 20 KT bomb. 


impossible to achieve in the event of atomic attack. 
For example, to meet the requirements suggested 
in (b) and (c) would involve approximately 450 
pumpers (750 gpm capacity) and 13,500 fire 
fighters. Although now considered obsolete, the 
FCDA recommendations were included here to il- 
lustrate the magnitude of fighting A-bomb fires. 


FIRE PROTECTION ENGINEERING 


The ultimate goal of fire protection engineering 
is the complete prevention of fire outbreaks. At- 
tainment of this goal is impossible, however, 
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because of the human element and because of the 
growing complexity of our industrial society. 

In general, the immediate objectives of fire pro- 
tection engineering are to safeguard life and 
property. These objectives are founded on the 
fact that most fires are easier to prevent than to 
extinguish. The objectives are achieved by pro- 
viding: (1) an adequate means of escape for 
building occupants in the event of fire; (2) stand- 
ards for building construction that will limit the 
progress and spread of fire; (8) installation of 
properly engineered fire protection equipment and 
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devices, such as automatic sprinklers, fire alarm 
systems, and special extinguishing devices for un- 
usual hazards; and (4) adequate fire-fighting 
facilities and apparatus. 

The Bureau of Yards and Docks is charged with 
the technical responsibility for the development 
of fire protection and fire prevention methods for 
shore stations. The standards of the National Fire 
Protection Association and the National Board of 
Fire Underwriters are generally used by the 
Bureau. Fire protection and fire prevention have 
been the subjects of many instructions, notices, and 
publications by BuDocks; therefore, it is not con- 
sidered necessary to delve deeply into these matters 
in this publication. This particular section of the 
chapter seeks merely to acquaint the CEC officer 
with some of the problems in this highly fascinat- 
ing, but complex, field of fire protection engineer- 
ing. The topics touched upon herein include: (1) 
methods of evaluating fire risks; (2) evaluation of 
areas and structures; and (3) recommendations for 
reducing fire hazards. 

1. Methods of evaluating fire risk-—The Naval 
Establishment has at its disposal several means 
of evaluating fire risks. Of primary importance 
are the inspections conducted at stated intervals 
by district fire officers. Guides for the inspections 
by the District Fire Marshals follow the outline set 
forth in OPNAV INST 11320.8. Inspection out- 
lines for District Fire Protection Engineers are 
set forth in BUDOCKS INST 11320.10. In- 
cluded in the latter isa complete report form which 
includes a general description of the station and a 
listing of prominent desirable and undesirable fea- 
tures. Also included are details of structural con- 
ditions, water supplies, fire reporting facilities, fire 
protection equipment and devices, fire prevention, 
life safety, and a description of common and 
special hazards. 

The Federal Civil Defense Administration has 
also made certain contributions in estimating 
damages and fire risks. Project Fast River (1953) 
is a comprehensive report on the ability of the 
United States to defend itself against enemy at- 
tack. Included in this report is a discussion of 
the control of fire as well as certain measures to be 
taken to lessen fire risks under enemy attack. 

A third available means of evaluating fire risk 
is the Grading Schedule for Cities which has been 
developed by the National Board of Fire Under- 
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writers. Listed below are the seven major factors 
given on this schedule together with the number 
of possible deficiency points for each item. 


NBFU GRADING SCHEDULE FOR CITIES 


Relative Values 





Percent Points 
(a) Water supply------------------—- 34 ; 
(b) Fire department---------------—- 30 1, 500 
(e) Structural conditions-----------—- 14 700 
(d) Fire alarm system--------------- 11 550 
(e) Fire prevention______ 6 300 
(f) Building laWs-------------------- 4 200 
(gy POMNCC@ os oe oe ee hes 1 50 

100 5, 000 


(a) Water supply.—It is to be noted that the 
National Board of Fire Underwriters places more 
relative importance on the water supply than on 
any other factor. The reliability and capacity of 
the water source, the distribution system, and the 
facilities for storage are among the most impor- 
tant aspects considered in this section of the grad- 
ing schedule. Further details on emergency 
water supplies for naval activities will be given 
later in this chapter. 

(b) Fire department.—The NFBU grading 
schedule evaluates all major aspects of a fire de- 
partment including personnel, equipment, train- 
ing, and operations. Since this schedule has been 
developed for evaluating city fire departments, it 
cannot be expected to apply to naval fire depart- 
ments. However, other criteria have been de- 
veloped especially to evaluate fire departments at 
naval shore activities. The inspection outline for 
Navy fire departments is included in OPNAV 
INST 11320.8. This outline includes items on fire 
houses, equipment, records, personnel, training 
programs, and general maintenance. Careful 
judgment must be exercised in using this outline, 
however, because fire protection requirements vary 
considerably among naval activities. 

(c) Structural conditions.—This section of 
the schedule seeks to answer the question: Is this 
city a potential bonfire? Some of the structural 
conditions which are appraised include area of 
district, street widths, accessibility of blocks, per- 
cent of area in streets and open spaces which can- 
not be built upon, percent of block area (including 
alleys) built upon, height of buildings, floor and 
exposed openings, and conflagration breeding 
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blocks. Several important factors concerning 
structural conditions will be discussed later in this 
chapter. 

(d) Fire alarm system.—The fourth major 
factor in the NBFU’s Grading Schedule for Cities 
is concerned with the fire alarm system. Speed 
and reliability are the most important character- 
istics of an adequate fire alarm system. While 
several means exist to notify the fire department, 
only an approved telegraphic system can be en- 
dorsed by fire protection engineers. 

(e) Fire prevention.—Another factor exam- 
ined by the NBFU in determining the fire risks of 
a city is the extent to which there exists a definite 
program for the correction, control, and elimina- 
tion of conditions which cause fires. 

(f) Building laws.—The NBFU assesses 
points of deficiency based on the absence of build- 
ing regulations or their lack of enforcement. 
Some of the items considered here include the area 
and height of buildings, vertical openings, wall 
thicknesses, provisions for fire walls, and exits. 

Fire protection engineers of the Bureau of 
Yards and Docks have prescribed certain fire safe- 
guards to be followed in the construction of naval 
buildings. This staff also checks building plans 
and specifications to ensure that minimum stand- 
ards are upheld. Although BuDocks regulations 
are generally based on NFPA and NBFU stand- 
ards, in certain instances BuDocks has developed 
special standards based on its own scientific 
findings. 

(g) The final major factor to be considered 
by the NBFU schedule in evaluating the fire risk 
of a city is concerned with the duties of policemen 
in regard to fire protection. In this connection 
the general police duties include the discovery of 
fires, sending of alarms, preserving order at the 
fire scene, and reporting on buildings under con- 
struction without proper permits. Also evaluated 
by the NBFU is the means planned for quickly 
concentrating police at the scene of a fire. 

2. Evaluation of areas and structures. —The sev- 
eral factors involved in evaluating the fire po- 
tential of an area include building density, fire- 
breaks, and size of the fire area. Each of these 
factors will be discussed in the following para- 
graphs after which brief attention will be given 
to certain structural considerations and other fac- 
tors affecting the spread probability of fires. 
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(a) Building density.—The more densely an 
area is built up, the less open space in which to 
fight fires. The more buildings, the greater is the 
possibility of fire. Also, the greater the likelihood 
of fire spreading to adjacent buildings. World 
War II experiences clearly demonstrate the close 
relationship between fire spread and building den- 
sity. Figure 8-6 shows the probability of fire 
spread in relation to the degree of building den- 
sity for a Japanese city. This figure indicates 
that the fire spread was almost in direct propor- 
tion to the building density. 


PROBABILITY OF FIRE SPREAD 


IN 
VARIOUS AMOUNTS OF BUILT-—UPNESS 


INDUSTRIAL 
BUIL DINGS 


DOMESTIC 
BUILDINGS 


BUILT-UP-NESS-PER-CENT 





0 
0 10 20 30 40 50 60: 70 80 90 100 


PROBABILITY OF FIRE SPREAD - PER CENT 


Courtesy of National Fire Protection Association, Boston, Mass. 


Figure 8—6.—Probability of fire spread in various amounts of 
building density. 


The great fire storms which occurred in Ger- 
many always developed in areas of high building 
density. In Hamburg, the building density of the 
fire storm area was approximately 30 percent. 
Crowded building conditions in Japanese cities 
made them especially vulnerable to mass fires. 
The conflagration area in Tokyo had a building 
density of about 46 percent. The devastation of 
the Tokyo conflagration has been described pre- 
viously. Fire protection engineers have estimated 
that for planning purposes mass fires approach- 
ing the magnitude of fire storm or conflagration 
probably can be expected only in those areas where 
the building density exceeds 20 percent. 

Building density may be expressed as a ratio of 
roof area to ground area. In other words, 1t is the 
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Figure 8—7.—Analysis of a building block: the extent of the 
ground covered with building. 


extent to which the ground is covered by build- 
ings. Although actual physical measurement 
would be more accurate, it 1s quite practical to 
estimate building density from detailed maps. 
Figures 8-7 and 8-8 depict a city block in England 
for which the building density has been computed 
by the following formula: 
Building density = 
Total ground area of building 
Total area being estimated 

Insofar as building density is concerned within 
the Naval Establishment, the Bureau of Yards and 
Docks has established certain standards to lessen 
the fire hazard. Some of these standards concern 
street widths, clear space between buildings, and 
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firebreaks. For example, BuDocks recommends 
that streets at naval activities should be.at least 
80 feet wide and where buildings are of combus- 
tible construction, the streets must be 100 feet wide. 
These widths are established not only to provide 
normal access to the buildings, but also to facili- 
tate fire-fighting operations. Recommended street 
widths are measured from face to face of build- 
mgs and do not indicate the paved width. 

The minimum allowable spacing between build- 
ings permitted by BuDocks varies with the con- 
struction, height, and ground floor area of the 
buildings concerned. To illustrate: one-story 
frame buildings whose ground floor areas are less 
than 8,000 square feet must be separated by a clear 
distance of 50 feet. This distance must be in- 
creased to 100 feet in the case of 2-story frame 
buildings whose ground floor areas exceed 8,000 
square feet. 
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Courtesy of National Fire Protection Association, Boston, Mass. 


Figure 8—8.—Analysis of a building block: the occupancies and 
properties. 
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(b) Firebreaks.—PFirebreaks are open spaces 
such as streets, parks, bodies of water, cleared land, 
or specially designated areas which limit or stop 
the spread of mass fires. The width of a firebreak 
is not the sole factor in determining its effective- 
ness. It is possible, for instance, that enemy in- 
cendiary bombs could straddle even a wide fire- 
break and cause serious fires on both sides. The 
value of firebreaks must be determined on an in- 
dividual basis and in terms of probable surround- 
ing conditions at the time of the fire. Factors such 
as building density, atmospheric conditions, and 
structural considerations greatly affect the effec- 
tiveness of a firebreak. 

Figure 8-9 shows the probability of fire spread 
across various exposure distances. Note that the 
fire leaped 10 foot open spaces about 85 percent of 
the time, but leaped 100 foot open spaces only 
about 45 percent of the time. This figure is based 
on data gathered from the study of fire effects in 
certain Japanese cities and therefore cannot be 
applied to all cities in the world. 
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Figure 8—9.—Probability of fire spread across various exposure 
distances. 


During World War II, the Germans seriously 
considered the establishment of firebreaks by de- 
molishing buildings with explosives. However, 
the speed with which the fire traveled and the fre- 
quent change in direction due to unusual air cur- 
rents and radiated heat made the selection of suit- 
able locations impossible. German fire engineers 
are now certain that the use of demolitions to curb 
mass fires is not sound because it causes needless 
destruction. They learned that firebreaks are fire 
protection measures which should be planned be- 
fore the outbreak of fires, not afterwards. 

In NAVDOCKS TP-Pu-4, Fire Prevention 
and Fire Protection, BuDocks has prescribed cer- 
tain minimum standards in regard to the estab- 
lishment of firebreaks at naval shore facilities as 
follows: 


Unless buildings are of permanent construction, fire- 
breaks at activities should be maintained at intervals of 
no more than 1,000 feet. The clear width of a firebreak 
should be 250 feet, unless the areas are designated for 
tent housing, trailer camps, or hutments, where the min- 
imum width may be reduced to 150 feet. Firebreaks 
should be kept cleared of buildings, timber, brush, or 
other combustible material, and should not be used for 
parking motor vehicles or for openstock storage. They 
may, however, be used for drill grounds and recreational 
or sports activities. 

(c) Structural conditions.—These are the in- 
ternal features of a building which may expedite 
or retard the spread of fire. The combustibility 
of a structure is directly related to its structural 
conditions. The term structural conditions em- 
braces the type of construction as well as its fire 
protective features such as fire walls, fire stops, 
floor and wall openings, divided floor areas, use of 
fire-resistive materials, and height limitations. 
District fire protection engineers usually initiate 
recommendations concerning the correction of 
structural inadequacies which constitute fire haz- 
ards for buildings at naval shore stations. 

The subject of structural conditions for build- 
ings of the Shore Establishment is thoroughly 
covered in NAVDOCKS TP-Pu-, Fire Preven- 
tion and Fire Protection. Therefore, 1t is unnec- 
essary to repeat any of that information here. 
However, one example will be cited merely for 
purposes of illustration. 

Large undivided floor areas facilitate the hori- 
zontal spread of fire within a structure, particu- 
larly if that structure contains combustible mate- 
rial. It is said that 90 percent of all major fires 
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have the common characteristic of large undivided 
areas. Sometimes the spread of fire can be lim- 
ited to a single section of a large building if the 
floor area has been divided into smaller areas sep- 
arated by firewalls and firedoors. For example, 
TP-Pu- states that fire areas in warehouses used 
for ordinary hazard occupancy should not exceed 
40,000 square feet between standard firewalls. 
When highly flammable materials are stored in 
these warehouses, the areas between firewalls 
should not exceed 20,000 square feet. 


On 12 August 1953 the giant Hydra-Matic 
transmission plant of General Motors was com- 
pletely destroyed by fire. The total loss exceeded 
50 million dollars, which is reported to be the 
largest industrial fire loss in history. One of the 
principal contributing causes for the destruction 
of this plant was its 35 acres of undivided floor 
area through which the fire spread rapidly and 
nearly unrestricted. 


(d) Size of the fire area.—The extent of fire 
spread depends on the size of the area capable 
of supporting the fire. The area size influences 
not only the number of fires that could be started, 
but also whether the fire will develop into a mass 
fire, a fire storm, or a conflagration. The size of 
a potential fire area is determined by factors such 
as building density, probable firebreaks, and ad- 
jacent areas of low building density. The fire 
storm area of Hamburg was 4.5 square miles, of 
Kassel 2.9 square miles, and of Hiroshima 4.4 
square miles. The minimum size of an area ca- 
pable of supporting a fire storm is not definitely 
known, but present data suggests that it is likely 
to be more than 1 square mile. 


(e) Other factors affecting fire spread.—Cer- 
tain other factors which affect the initiation and 
propagation of fires are the size of buildings, 
including ground area and height; topography, 
combustibility of materials contained in buildings, 
continuity of combustible construction, and 
weather factors. Because standards for most of 
these factors have been established by BuDocks in 
TP-Pu-+4, only topography and weather factors 
will be discussed here. 

The topography of the fire area will determine, 
at least to some extent, the spread of fire. Fires 
might spread more easily in hilly terrain because 
firebrands and flying sparks may travel greater 
distances. The influence of topography probably 
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depends on individual conditions in relation to the 
point of origin of the fire. 

Humidity, rain, snow, and wind are the princi- 
pal weather factors which influence the spread of 
fire. Of these, wind is probably the most important 
single factor in promoting a conflagration. As the 
wind velocity rises, the rate of fire propagation 
increases enormously. Records show that high 
wind was the chief contributing factor in nearly 
one-fourth of all known conflagrations in the 
United States and Canada. Instances have been 
recorded, however, in which the wind shifted 
around to drive the conflagration back over areas 
already burned, thus terminating the fire effec- 
tively. 

The average humidity for a 3-week period 
usually determines the moisture content of a struc- 
ture and, to a lesser extent, its contents. However, 
humidity during the preceding 3 weeks is im- 
portant only in the initia] stages of a fire. If the 
fire gets a good start, humidity will be of minor 
importance in retarding fire spread. 

Rain is an important factor in the 8 hours pre- 
ceding the fire and during the fire. Although 
heavy rain will not materially affect the ease of 
ignition of materials within a building, it 
should hamper the spread of fire to adjacent 
buildings. The reason for this is obvious. A pri- 
mary tactic in halting fire spread is to wet down 
all surfaces exposed to direct heat radiation from 
burning buildings. If soaked with water, outer 
walls of buildings will resist fire spread longer 


and thus give more time for fire forces to act. 


Snow does not hamper the spread of fire to the 
same extent as rainfall because the side walls of 
buildings do not become wetted. Snow melted by 
the fire usually runs off a roof without wetting the 
walls to any appreciable extent. Serious fires 
have spread while buildings and ground were cov- 
ered with several inches of snow. 

3. Recommendations for reducing fire haz- 
ards.—The following suggestions for the reduction 
of fire hazards are intended to be general, not all- 
inclusive. With the exception of one item, the 
preparation of the fire risk map, all topics have 
been mentioned previously. Thus the list may 
serve as a kind of summary for this section of the 
chapter. 

Steps to reduce the fire hazard should include: 

(a) Arrangements for an adequate water 


supply 
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(b) Provisions for an organized, well 
equipped fire department including an 
adequate telegraphic fire alarm system 

(c) Plans for the prompt and efficient utiliza- 
tion of police services in fire emergencies 

(d) Reduction of building density by such 
measures as increased street widths, es- 
tablishment of firebreaks at strategic lo- 
cations, and adequate separation dis- 
tances between buildings. 

(e) Emphasis on fire protection features of 
buildings; for example, the reduction of 
large undivided floor areas, the protection 
of unprotected vertical and horizontal 
openings, and the use of fire-resistive 
materials 

(f) Preparation for the extra protection of 
combustible construction in potential con- 
flagration breeding spots 

(g) Maintenance of special vigilance during 

prolonged periods of weather conditions 

which are favorable to fire ignition and 
fire spread 

The establishment of training programs 

in which all personnel are taught fire pre- 

vention measures and precautions. (This 
involves safe housekeeping both indoors 
and outdoors.) 

(1) Preparation of an area fire risk map with 
such features as population density; 
building density; predominant occu- 
pancy classification; location of fire- 
breaks, fire plugs, water main valves, 
auxiliary equipment, sources of water, 
and other utility control points; desig- 
nation of breeding areas of potential con- 
flagrations (place red circles around these 
and other hazardous occupancies includ- 
ing dangerous processes, paint storage, 
and the like) ; fire flow; and vital installa- 
tions such as fire departments, telephone 
facilities, hospitals, and control centers. 


(h 


S 


EMERGENCY WATER SUPPLY 


Public utilities are normally a responsibility of 
the Public Works Department. Since water is 
a public utility, the PWO is usually responsible 
for the operation and maintenance of the water 
distribution system, the sanitary system, and the 
sewage disposal plant. In time of disaster, the 
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Public Works Department may be called upon to 
provide emergency water supplies. This may in- 
volve the furnishing of water treatment equip- 
ment, supplies, and materials as well as qualified 
operators. For off-station disasters the Pipe Re- 
pair Team of the Engineer Element is equipped 
to render some assistance to fire fighting teams, 
sanitary facilities teams, and others who may need 
auxiliary supplies of water in the emergency area. 


Although an adequate supply of water is al- 
ways an important factor in normal living, 1t may 
well become a critical factor in time of disaster. 
Fires resulting from the disaster will make very 
heavy demands on the water supply system. The 
efficiency of this system may be seriously impaired 
because of damage or contamination as a result 
of the disaster or enemy attack. Such disrup- 
tions may affect the water source, the distribution 
system, or both. In addition, hospitals, first aid 
stations, casualties, survivors, rescue personnel, 
and others will require quantities of potable wa- 
ter. For these and other reasons, water shortages 
may develop to complicate matters still further. 


The two basic considerations involved in the 
supply of water to an activity whether in normal 
times or in the event of disaster are quantity and 
safety. Although these factors are interrelated 
and are not ordinarily considered individually, in 
time of emergency where large fires are involved, 
it 1s sometimes feasible to consider them sepa- 
rately. For example, great quantities of water 
probably will be needed for fire fighting purposes. 
Since this water need not be potable, it may be ob- 
tained from any available source. However, no 
attempt should be made to convey this water to 
the fire scene through the public water distribu- 
tion system without prior approval of public 
health authorities. Pumping into a distribution 
system from unsafe sources could easily contami- 
nate the entire public water supply and thus jeop- 
ardize the health of all persons served by that 
system. 

On the other hand, only potable water can be 
utilized by personnel. A supply of safe drink- 
ing water 1s necessary not only for health reasons, 
but also for morale purposes. At least a limited 
supply of potable water should be provided for 
everyone, even under the most adverse disaster 
conditions. These demands may involve water 


purifiers, mobile chlorinators, auxiliary pumps, 
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storage tanks, water distribution points and even 
canned water. 

The factor of quantity of water is further dis- 
cussed in this chapter under the heading, “Fire 
Requirements,” while the factor of safety is 
briefly considered under the heading, “Domestic 
Requirements.” Other aspects of emergency wa- 
ter supply are also discussed in this section. 
These include certain recommendations for engi- 
neering practices in providing limited supplies of 
water in time of disaster as well as information in 
the FCDA stockpiling of engineering equipment 
for emergency water supply use. 

1. Fire requrements—The main source of 
water for fighting fires is still the public water 
supply system. The ability of this system to pro- 
vide adequate amounts of water where needed to 
combat widespread fires resulting from an enemy 
attack or natural disaster will be a major factor in 
the success of emergency recovery operations. 

Auxiliary water supplies for fire fighting are 
those sources of additional water which are avail- 
able for use when the public water supply system 
is damaged or otherwise unable to meet the emer- 
gency needs. The extent to which auxiliary 
water supplies will be needed will vary with dif- 
ferent situations. In planning for auxiliary sup- 
plies, the following fire situation should be con- 
sidered: (a) a large number of fires occurring 
almost simultaneously within a small area, (b) a 
fire storm or a conflagration. 

Estimates of the amount of water that is needed 
to provide adequate peacetime fire protection vary 
with the character and construction of the build- 
ings and congestion of the area to be protected. 
Residential sections, where buildings are small 
and of low height and where only about one-third 
of the lots contain buildings, require not less than 
500 gallons per minute. Residential sections with 
larger or higher buildings require up to 1,000 gal- 
lons per minute. Where buildings are close to- 
gether or approach the size of hotels or high-value 
residences, 1,500-3,000 gallons per minute are re- 
quired, with up to 6,000 gallons per minute in 
densely built sections of three-story or higher 
buildings. For mercantile or industrial areas, re- 
quirements may be as high as 12,000 gallons per 
minute. 

The foregoing figures are based on the amount 
of water that is required to control one fire. Ob- 
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viously, the quantity of water required to control 
many fires resulting from an enemy attack or 
large-scale disaster could far exceed the capacity 
of the water mains, even if they were undamaged. 
Thus, auxiliary or emergency supplies of water 
must be provided. 

One of the lessons learned in World War II 
was that water supplies designed for normal 
peacetime use were not adequate for fighting war- 
time fires. In the heavy Allied air attacks on 
German and Japanese cities, all public water sys- 
tems were damaged and some were completely 
disrupted. Not only were the distribution sys- 
tems unable to deliver the quantities of water 
needed for fire fighting and other purposes, but 
they were also subjected to gross pollution from 
sewage and other contaminating materials. Any 
of a score of severely attacked foreign cities could 
be cited to illustrate this point. Only two have 
been selected for brief discussion here. 

In the summer of 1943 the city of Hamburg, 
Germany, was pounded unmercifully by Allied 
bombers. Insofar as means of fire protection were 
concerned, this city was more fortunate than other 
German cities because of the many waterways 
within its boundaries. The two branches of the 
Elbe River, the inner and outer lakes, and the 
many canals and small streams interconnecting 
these waterways provided an inexhaustible sup- 
ply of water for fire fighting. 

Hamburg water supplies were provided by di- 
rect electrical pumping systems with steam- 
powered emergency stand-by pumping units 
capable of carrying 100 percent of the primary 
capacity. The river Elbe provided 20 percent of 
the supply, 12 percent was taken from surface 
lakes, while the remainder was drawn from wells. 
Twenty-one supply source pumping units dis- 
charged directly into reservoirs through feeder 
mains, the minimum size of which was 23 inches. 
Normal daily consumption from these reservoirs 
was 6,150,000 gallons. The maximum reservoir 
capacity was 2,125,000 gallons of which 66 percent 
was stored underground. An average pressure of 
75 to 90 pounds per square inch was maintained 
and the maximum supply capacity of the system 
was 12,375,000 gallons. A separate 12-inch water 
main extended through 4 miles of the city to bring 
water from the Elbe River. Also, there were 
emergency pipelines that could be laid in case of 


breaks in the distribution system. In addition, 
the Germans had constructed water tanks in stra- 
tegic locations throughout the city. Individually 
these tanks had capacities ranging from 100,000 
to 250,000 gallons. 

Despite these plans for emergency water sup- 
ply, more than 40,000 dwellings of a total of about 
67,000 were destroyed or heavily damaged in the 
attacks between July 25 and August 3. During 
these attacks the water mains were broken in 847 
places by high-explosive bombs. The breaks dis- 
rupted distribution to the extent that the public 
water system was rendered useless. It is estima- 
ted that 7,000 buildings were afire at one time in 
one raid. The fire storms which resulted from 
these air attacks burned out the city so completely 
that Hamburg was afterwards referred to as the 
“dead city” (see fig. 8-10 and fig. 1-15 in ch. 1). 

As part of its psychological warfare, the 20th 
Air Force had warned the Japanese city of 
Hachioji of an impending attack. For this rea- 
son 50 of the largest pumper-type fire trucks and 
300 professional firemen had been dispatched from 
the city of Tokyo to assist the Hachioji fire de- 
partment. These forces arrived 6 hours before 
the attack began. A total of 75 fire trucks was 
assembled which averaged 54 pumpers per square 
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mile. This was the greatest known concentration 
of men and equipment ever assembled to fight a 
fire in a Japanese urban area. 

The stage was set to wage a well-organized 
battle against the expected fires. Plans were 
made for the deployment of equipment and for 
communications between fire companies. The 
water supply for the underground mains con- 
sisted of a filled 2,750,000 gallon reservoir on a 
hill. The pipe sizes of the water mains varied 
from 3 to 16 inches. Three electrically driven 
pumps, each of 2,000 gallon capacity, were readied 
to pump water from a nearby river directly into 
the reservoir or into the public water distribution 
mains. 

Within 15 minutes after the attack began, a 
cluster of bombs hit an electric power station and 
knocked out all electric power. The public water 
pumps failed. The only supply for the under- 
ground system was the reservoir which was ex- 
hausted in less than 2 hours. Although 15 fire 
trucks were able to drive onto the sand beach 
of the river and draw water, no attempt was 
made to relay the water into the city. The fire 
raged almost unimpeded and spread across all 
the main streets of the city. (See fig. 8-11.) 
Despite the elaborate planning for water supplies 











Chapter 8—FIRE PROTECTION 


Figure 8—11.— Fire ruins in Hachioji, Japan. 


and the massing of many firemen and much 
equipment, about 80 percent of the entire city 
was destroyed. 

2. Domestic requirements.—Included. here are 
brief comments on several factors which pertain 
to domestic water requirements in time of a dis- 
aster. These are the minimum per capita re- 
quirements, methods of purification, temporary 
water distribution points, and sources of 
contamination. 

(a) Minimum per capita requirements.— 
Careful estimates should be made of the antici- 
pated minimum demand for potable water in 
case of an emergency. For purposes of planning, 
FCDA presently recommends a minimum of 1 
gallon of potable water per person per day. 

(b) Methods of purification.—In the event of 
a disaster in which the public water supply is 
either disrupted or contaminated, mobile water 
purification units probably would be transported 
to strategic points near the emergency scene. 
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One standard water purification unit currently 
recommended by FCDA, Specification No. 1100, 
has a capacity of 100 gpm. This portable unit 
can purify water from surface sources such as 
lakes, rivers, springs, or other sources which can 
be reached easily for treatment. Well water may 
be utilized if the lift is less than 15 feet; other- 
wise auxiliary pumping equipment will be re- 
quired. Turbidity and bacteria are removed from 
the raw water by a pressure-type filter which 
uses diatomaceous earth as the filtering media. 
Accessories which complete the purification and 
storage unit include two 3,000 gallon collapsible 
water storage tanks and one auxiliary pump. The 
pump is used to transfer the treated water into 
tank trucks or other containers for transport to 
the site of use. BuDocks issues a similar type 
portable water purification unit as standard equip- 
ment. (See fig. 8-12.) Other plants with capaci- 
ties ranging up to a million gallons per day also 
are available from BuDocks. 
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Figure 8—12.—A standard Navy water purification unit, capacity 25,000 gpd. 
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Smaller amounts of potable water for domestic 
use can be obtained by means of hand-operated 
water purifiers. An example of this type of purl- 
fier is illustrated in figure 8-13. This is a port- 
able combination hand pump and filter unit which 
can purify water at the rate of 1 quart per 
minute. A complete unit contains a sufficient 


quantity of filter pads and chemical to purify 
160 quarts of water. 





Figure 8—13.—A standard Navy hand-operated water purification 
unit with a capacity of 1 quart per minute. 


Other means of water purification include boil- 
ing or the use of iodine tablets. The use of 
canned water is recommended where there is no 
existing means of purifying available raw water 
supplies. Because of the possible difficulty of de- 
tecting and correcting contamination after a dis- 
aster, the public probably should be advised to 
boil all drinking water until notified to the con- 
trary. Fire fighters must be informed of the 
danger of drinking water pumped from emer- 
gency sources. This hazard to firemen was amply 
demonstrated by the disease outbreak in the Chi- 
cago Fire Department following a stockyard fire 
of the midthirties. 

(c) Temporary water distribution points.— 
If the public water system is disrupted to the 
extent that purification units are placed in 
operation, it is quite likely that water points 


will need to be established at convenient locations 


to distribute potable water within the stricken 
area. It is important that the populace be fully 
informed of the emergency methods and sites of 
water distribution. 

Tanks, containers, hose, buckets, and other 
equipment used for storing or transporting water 
should be cleaned and disinfected before being 
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used. Tanks normally used for hauling water 
or milk should be thoroughly cleansed then dis- 
infected with chlorine solution, using the same 
procedures as commonly employed for disinfect- 
ing water storage containers. If gasoline con- 
tainers or tank trucks are utilized to transport 


potable water, they should be thoroughly 
cleansed, preferably steamed, in accordance with 
techniques recommended by _ public health 
authorities. 


(d) Sources of contamination.—The two 
major sources of contamination of the public 
water system during a disaster or enemy attack 
are sewage contamination and ABC contamina- 
tion. Sewage contamination of the water supply 
is especially serious when it occurs within the 
distribution system beyond reach of purification. 
Contamination in distribution systems may oc- 
cur when pressures are reduced by broken mains 
and hydrants, heavy drafts for fire fighting, or 
supply failures. Contamination may also be 
caused by cross connections, backflow, or back 
pressures through faulty plumbing fixtures, or 
inadequate precautions taken during installations 
or repairs. Instances of such contamination 
would be greatly increased if the system were 
severely damaged by an enemy attack or other 
disaster. 

Contamination can occur readily when water 
mains and sewers in close proximity are simul- 
taneously broken. If the main is on a steep 
gradient, sewage may enter at the break with 
sufficient head to flow to the taps or faucets below 
the break. A water main and sewer need not 
be broken in the same bomb crater for the main 
to become contaminated. Seepage may originate 
from nearby cracked or leaky sewers. 

The hazard of contamination by ABC agents is 
increased greatly in wartime. Investigations 
have shown that atomic, biological, and chemical 
agents could be introduced into the public water 
supplies. Such contamination could be accom- 
plished by sabotage or occur as a direct or inci- 
dental result of an enemy attack. 

Biological warfare agents of particular interest 
to an enemy probably would be those not com- 
monly considered waterborne and against which 
our normal defenses are not completely effective. 
The possibility should not be ruled out, however, 
that an enemy might use the common intestinal 
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pathogens and by clever manipulations penetrate 
our normally dependable defenses. Moreover, an 
enemy might use several agents simultaneously 
to confuse attempts at detection and to delay or 
mislead medical diagnosis of resulting illnesses. 

Surface water supplies are vulnerable to pur- 
poseful or accidental contamination with chem1- 
cal warfare agents. Of the thousand or more 
chemical agents available, however, only a few 
have the necessary properties to be adapted to 
such use. Appreciable amounts of chemicals are 
required to contaminate a public water supply 
which adds to the difficulties of would-be sabo- 
teurs. 

Radiological contamination is another source 
of possible contamination of the water supply. 
This type of contamination could result from the 
initial or residual radiation of an atomic explosion 
or from blast damage to the water distribution sys- 
tem. The latter is, perhaps, one of the greatest 
hazards to the safety of the water supply because 
water mains can be contaminated easily by broken 
sewers and backflow. Little can be done to pre- 
vent nuclear radiations from reaching large, open 
bodies of water, but plans for defense can place 
greater stress on preventing backflow, preparing 
for emergency repair and disinfection, and ar- 
ranging for auxiliary water supplies. 

3. Recommended engineering practices.—The 
following engineering practices are offered to en- 
sure at least a limited supply of water during a 
disaster situation: (a) provide alternate supply 
sources, (b) provide auxiliary water storage 
points, (c) improve the distribution system, and 
(d) provide emergency water treatment facilities. 

(a) Alternate supply sources.—Some cities 
along a seacoast or near large rivers or lakes have 
abundant sources of water available. Other cities 
may have access to small rivers, streams, canals, 
lakes, ponds, or wells. These natural sources of 
water form excellent emergency supplies if proper 
pumping facilities are provided. In order to 
make certain that these auxiliary water sources 
can be utilized, special locations should be desig- 
nated along the waterfront for use as drafting 
points. Such locations should be in areas not 
likely to be blocked by debris. Also, these lo- 
cations should be marked conspicuously and kept 
clear of vehicles. Ramps, platforms, or special 
roads may be necessary in some cases to permit 
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fire pumpers to reach the emergency water source. 
The suction lift should be kept to a minimum with 
a maximum lift of 15 feet. 


It is important that seasonal and tidal fluctua- 
tions of water levels be considered in selecting and 
using these facilities. When pumping equipment 
cannot be moved close to the source of water, 
special suction hydrants should be located at a 
distance from the source and connected by 6- or 
8-inch underground pipes. The distance from 
the source should be held to a minimum 30 feet 
for 6-inch pipe or 150 feet for 8-inch pipe for a 
750 gpm pump. 

The effectiveness of small streams can be im- 
proved considerably by building small earth dams 
or by deepening channels near the drafting loca- 
tions. In some coastal cities on relatively flat ter- 
rain, the storm drains can be flooded by opening 
the tide gates. In this way a supply of water 
can be made available at many locations through- 
out the city by taking suction at the manholes. 
The use of this technique, however, would require 
careful pre-disaster planning and coordination. 

In some areas, ground water conditions are such 
that good wells can be dug at many locations. In 
fact, many cities obtain a large portion of their 
normal water supply from wells which discharge 
directly into the distribution system. Wells of 
this type, strategically located, would be of great 
value in maintaining the distribution system dur- 
ing a disaster. Consideration should also be given 
to reconditioning old wells and well fields for 
augmenting the water supply if the quality of the 
water is satisfactory. 

Wells containing nonpotable water should be 
used only for auxiliary sources in fire fighting. 
Suction pumps for these wells should be equipped 
with gasoline engine drives only, because electric 
power undoubtedly would be interrupted in the 
event of atomic attack. 

Other alternate sources of water for emergency 
uses may be from large industrial plants and pub- 
lic or private institutions which have their own 
water supply systems. Maps and plans of these 
systems should be studied carefully so that their 
use as auxiliary supplies can be coordinated with 
overall emergency plans. A written mutual aid 
agreement should be made with the owner of the 
private water system to indicate the conditions 
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under which the water will be used and the man- 
ner of operation. 

The possibility of obtaining water by intercon- 
nections between adjacent utilities companies 
should also be considered. Installations should 
be arranged so that interconnection with potable 
supplies can be made by opening a normally- 
closed valve. Under no circumstances should any 
type of connection be made between a public water 
supply and any other supply even for fire pro- 
tection without prior approval of public health 
authorities. Contamination of public water sup- 
plies in this way might easily cause an epidemic. 

(b) Auxiliary water storage.—Sometimes the 
auxiliary water supplies that can be developed 
from natural sources may not be sufficient to fight 
fires under disaster or wartime conditions. There- 
fore, additional water storage units should be con- 
structed. These units should be strategically lo- 
cated throughout the anticipated fire area and may 
be constructed of steel, concrete, or wood. They 
may be of a temporary nature and located where 
they can be filled from nearby hydrants by using 
fire hose. One or more suction connections should 
be provided for fire department pumpers. 

Thousands of ground-level water tanks were 
used in the streets and other open spaces of many 
English, German, and Japanese cities. These 
tanks had capacities ranging from 70 to 1,000,000 
gallons of water. Underground tanks also can be 
onstructed, in which case, a manhole should be 
d for lowering the suction hose for draft- 







ther supplies of emergency water for fire- 
zhting purposes may be provided by using swim- 
ming pools, by making excavations watertight, 
and by using large tank trucks that might be 
available from the petroleum industry. In Eng- 
land, as homes, warehouses, and other structures 
were demolished by high explosive bombs, their 
cellars or basements were made watertight. 
When filled with water, these “tanks” served well 
as expedient auxiliary water storage points. 

In general, auxiliary water supplies are deliv- 
ered to the fire scene through long hose lines. 
During World War IJ, the British perfected a 
technique for laying steel piping along the sur- 
face of the ground at great speed. It is reported 
that in about 45 minutes 19 men could lay a mile 
of 6-inch steel pipe and have water flowing 
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through it. About 1,200 miles of this type of 


surface piping was laid in London during the 
blitz. 


It is interesting to note that British wartime 
experiences seemed to indicate that surface pip- 
ing was less vulnerable to bombing than under- 
ground piping. They reported that surface pip- 
ing would bounce or give with the explosion while 
underground piping was likely to break because 
it was held more rigidly. Also, surface piping 
was far easier to repair when breaks did occur. 

In this country recent FCDA tests for emer- 
gency pipe laying were made in New York City 
using lightweight quick-coupling pipe. This 
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Figure 8—14.—Lightweight quick-coupling pipe and fittings. 


J Completed, reody for service 
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Figure 8—15.—Flexible pipe is laid by Civil Defense trainees at 
FCDA's Olney, Maryland, survival school. 


pipe had an inside diameter of 8 inches, was made 
of number 12 gage steel in 20-foot lengths, and 
had a maximum delivery capacity of 2,000 gpm. 
The pipe, its fittings, and the manner of coup- 
ling are illustrated in figures 8-14 and 8-15. In 
an FCDA trial demonstration, using untrained 


workers, 1,000 feet of this pipe was laid on the 
surface, connected to a source of water supply, 
and water delivered to fire department pumpers 
in approximately 30 minutes. (See fig. 8-16 and 
8-17.) 

(c) Improving the distribution system.— 
The two major elements composing a water sup- 
ply system are the water supply works and the 
distribution system. The water supply works 
consists of (1) the source, such as water sheds, 
impounding dams and reservoirs, intakes, and 
wells; (2) the purification works; (3) the pump- 
ing stations; (4) the filtered-water reservoirs, and 
(5) the large supply conduits. These works may 
be located within or many miles outside the city 
or activity they serve. 

A water distribution system consists of mains, 
valves, hydrants, and connecting service pipes. 
In large water supply works, one or more multi- 
ple components can be removed from service with- 
out affecting the delivery of water. Such water- 
works are much less vulnerable to interruption 
caused by enemy attacks than are those in which 





Figure 8—16.—Without the flexibility of its special Victaulic coupling, this FCDA pipe would have to be leveled ¡ts entire length with blocks. 
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Figure 8—17.—Spraying river water at 80 pounds pressure through flexible pipe. 


the water supply can be substantially reduced or 
entirely cut off by the destruction of a single 
element. 

An atomic, an incendiary, or a high-explosive 
bombing attack would destroy or set fire to a large 
number of buildings Water pipes to and within 
these buildings, including some of the under- 
ground mains, would be broken. In this event a 
large quantity of water would flow from these 
breaks and the pressure would be reduced consid- 
erably. This happened in Tokyo where most of 
the house connections were made with lead fit- 
tings. During the attack of March 9-10, 1945, 
about 70 percent of these fittings melted and 
caused a great drain on the water system. At 
Hiroshima the principal damage to water facili- 
ties was the breakage of about 70,000 service con- 
nections, resulting in the loss of all stored water 
within a short period. 
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Responsible waterworks officials should under- 
take studies of the possible effects of wartime 
damage to the various parts of the supply works. 
They should study carefully the effect of a broken 
dam, an intake or a well-field out of service, a 
destroyed pumping station or purification plant, 
a broken conduit, failure of electric power, or 
other major disruption to the system. They 
should also consider the eflect of possible damage 
to one or more pumps, filter units, power lines, or 
reservoirs at any of the principal stations or 
plants. The outcome of such studies should be 
to determine specific procedures to be followed 
when each particular emergency arises. This in- 
formation should be widely distributed in the 
form of concise instructions to all concerned. 

Most naval activities depend upon the local mu- 
nicipality for water supplies and services. There- 
fore, the Public Works Officer is not in a position 
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to put into effect some of the suggestions or rec- 
ommendations advanced in the preceding para- 
graph. However, he can take certain definite 
steps to maintain and improve the water distribu- 
tion system within the limits of the activity, 1n- 
cluding (1) looping and sectionalizing feeder 
lines; (2) using adequate sizes of pipe for new 
or repair work; (3) making periodic inspections 
of water lines and fire hydrants; (4) maintaining 
adequate personnel training for repair work; (5) 
encouraging reserve stockpiling of essential pipe 
and other material; and (6) maintaining up-to- 
date records and maps of the station water dis- 
tribution system. It should be noted that items 
1, 2, 3, and 6 (above) are required by BuDocks 
standards. 

(d) Providing emergency water treatment 
facilities.—In the event of a large-scale disaster 
in which the public water supply has been dis- 
rupted or contaminated, several days may elapse 
before necessary repairs or adjustments can be 
made and safe water service restored. During 
this emergency period portable water filtration 
units, mobile chlorination and pumping units, 
hose lines, tank trucks, and other containers for 
transporting water will be needed. The Public 
Works Officer at the activity level can materially 
assist in providing emergency water treatment fa- 
cilities following a major disaster by observing 
the following: 

(1) An adequate reserve should be main- 
tained of materials, supplies, and equipment re- 
quired for emergency water supply systems. 
Such equipment should be in proper working or- 
der and placed on a standby basis. 

(2) Duplicate sources of power to operate 
all vitally needed water treatment equipment 


should be provided. 


172 


(3) Steps should be taken to ensure that 
operators of emergency water treatment equip- 
ment receive adequate instruction in the use and 
maintenance of assigned equipment. 

(4) Plans should be made with local Civil 
Defense authorities and water utilities companies 
to ensure understanding and coordination of effort 
in the event a disaster or enemy attack disrupts 
the normal water supplies of the activity. 

4. FCDA stockpiling.—F¥or several years the 
Federal Civil Defense Administration has been 
stockpiling engineering equipment and materials 
which are used in emergency water supply sys- 
tems. Such material and equipment includes 
lightweight quick-coupling pipe, fittings, gate 
valves, centrifugal pumps, and water purifiers, in- 
cluding mobile chlorinators. These emergency 
items are intended to supplement the resources of 
the States and their target areas. These Federal 
stockpiles are for civil defense emergencies and 
contain equipment and materials not normally 
available. They should not be considered as sub- 
stitutes for water utility reserve stocks. 

To ensure their effective use in the event of a 
national emergency, FCDA has stored these emer- 
gency items in strategically located sites through- 
out the country. (Generally these sites are at or 
near most of the critical target cities. Details on 
the types of engineering equipment being stock- 
piled are contained in the FCDA Technical Bul- 
letin TB-13-1, Engineering Equipment Stock- 
piled for Emergency Water Supply Use, June 
1952. 

CEC officers in the Public Works Department 
should become familiar with the location, type, 
and amount of equipment and materials avail- 
able as well as with procedures for obtaining their 
use during civil defense emergencies. 
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TRANSPORTATION 


Throughout the years transportation has be- 
come of increasing importance in the normal 
American way of life. This is also true in war- 
time because the successful waging of war has 
often hinged on the mobility of our military 
forces. Likewise, transportation is a vital factor 
in recovery operations following a disaster or 
other emergency. In fact, transportation is of 
such great importance in time of disaster that it is 
rated second to communications. Some may feel 
that transportation is a form of communications 
and thus merits inclusion with communications as 
the first and most important factor in post-dis- 
aster recovery measures. Regardless of its exact 
classification, however, transportation is recog- 
nized by all as one of the most important factors 
contributing to the success of recovery operations 
following any large-scale disaster. 

The importance of transportation in passive de- 
fense matters probably will increase because of 
the emphasis on mutual aid and mobile support 
agreements. The capabilities of new weapons of 
war seem constantly to enlarge the potential areas 
of total destruction, havoc, and ruin. This in- 
creases the need for and reliance upon mutual aid 
and mobile support assistance, which, in turn, 
places an increased burden and responsibility on 
transportation facilities. The magnitude of this 
responsibility may be comprehended, at least in 
part, when it is realized that the transportation 
system may be called upon to convey, on short 
notice, hundreds of emergency recovery personnel 
together with their tools, equipment, and supplies, 
in order to render mutual aid or mobile support 
to a stricken area which is, perhaps, hundreds of 
miles away. 

It is to be expected that unusually heavy de- 
mands for transportation equipment and services 
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will be made during a disaster or emergency. For 
example, transportation will be needed for: (1) 
the transport of recovery teams and equipment to 
the scene of disaster; (2) the movement of survi- 
vors, casualties, and evacuees; (3) the conveyance 
of clothing, food, water, and other emergency sup- 
plies; and (4) such other transportation services 
as may be required in recovery operations. Be- 
cause of such heavy demands, transportation 
equipment will undoubtedly be in short supply. 
Furthermore, these shortages may be aggravated 
by the destruction or partial disablement of equip- 
ment either by enemy action or by the ravages of a 
natural disaster. For these reasons, therefore, it 
is to be anticipated that the efficiency of the trans- 
portation system may be seriously impaired. 
Recognition of these possibilities may serve to 1n- 
crease the importance of pre-disaster planning for 
transportation facilities in order to effect the op- 
timum utilization of all personnel and equipment. 


PASSIVE DEFENSE FUNCTIONS OF THE 
TRANSPORTATION DIVISION 


Transportation is a normal function of the 
Public Works Department, and the Public Works 
Officer is charged by the Commanding Officer with 
the responsibility of furnishing transportation as 
required. Ordinarily, all transportation services 
and equipment are handled in a subdivision of the 
Public Works Department called the Transporta- 
tion Division. Routine functions of this Division 
include the following: 

1. Operation, assignment, maintenance, and 
repair of automotive, railroad, weight-lifting, and 
other transportation equipment 
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2. Delivery and transfer of supplies, equip- 
ment, and other materials from storehouses to 
shops, ships, and other points 

8. Movement of rolling stock which is within 
the activity or which enters or leaves it 

4. Collection and disposal of yard and ship 
refuse 

5. Transportation of station personnel and 
others, as directed. 

Insofar as disasters or emergencies are con- 
cerned, the passive defense functions of the Trans- 
portation Division may be considered under 2 
separate headings: (1) pre-disaster responsibili- 
ties, and (2) post-disaster operations. 

1. Pre-disaster responsibilities—One of the 
most important pre-disaster responsibilities of the 
Transportation Division is to assist in the prepa- 
ration of passive defense station plans or bills. 
If a passive defense or basic recovery plan is drawn 
up at the activity level, the Public Works Depart- 
ment probably will be called upon to prepare a 
Public Works Annex to this plan. In this event, 
the Transportation Division doubtless will be 
delegated the task of preparing a Transportation 
Appendix to this annex. 

If station passive defense bills are utilized, the 
Transportation Division in all probability will be 
called upon to assist the Public Works Officer in 
his preparations. In either case, therefore, the 
Transportation Division will have an important 
responsibility in pre-disaster planning at the 
activity level. The following represent some of 
the informational items or details which this di- 
vision will need to have readily available in order 
to assist in pre-disaster planning. 

(a) An accurate and up-to-date inventory of 
available equipment by type (this list should in- 
clude not only the equipment which is ordinarily 
available, such as automotive, construction, and 
weight-handling equipment, but also water trans- 
portation equipment, including boats, barges, and 
other watercraft) 

(b) A current personnel roster, including 
qualifications, normal work assignments, and 
specific passive defense assignments 

(c) An organization chart of the division 
which lists the various types of shops, the respon- 
sibilities of branch supervisors, and so on 

(d) A roster of passive defense personnel, 
including a recall list as well as an itemization of 
team equipment 
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(e) A plan for the dispersal of vehicles and 
other equipment | 

(Í) Inventories of equipment available at 
adjacent military establishments or from civilian 
contractors within the mutual aid area. 

A second pre-disaster responsibility of the 
Transportation Division is concerned with per- 
sonnel training. During a disaster it is to be ex- 
pected that the demand for extra drivers and 
equipment operators will exceed the supply avail- 
able normally within the division. In anticipation 
of this condition, the Transportation Division 
should recruit reserve drivers and equipment 
operators. They may be recruited from within 
the division, from other divisions of the Public 
Works Department, or from other departments 
at the activity. Careful attention should be given 
to driver qualifications and standards. 

Planning alone, though, is not sufficient; the 
plan must be implemented by a well developed 
program of driver training. Since a half-trained 
driver or operator is little better than no operator 
at all, the training process actually becomes one 
of continuous training and re-training. It is im- 
portant, too, that this training be accomplished 
with the actual type of vehicle or equipment that 
will be used in time of disaster. | 

The problem of planning for disaster fuel re- 
quirements is another pre-disaster responsibility 
of the Transportation Division. Fuel is an im- 
portant factor in recovery operations, especially in 
emergency recovery operations. The success of 
many of these operations may well depend upon 
the success of the Transportation Division Im 
promptly refueling and servicing vehicles. This 
requires that much careful thought and planning 
be given to the fuel requirements of assigned 
vehicles and equipment. No detail must be over- 
looked as being too small or unimportant. Noth- 
ing must be taken for granted. For example, even 
though an adequate supply of fuel 1s available in 
the station’s tanks, it cannot be assumed that this 
fuel can be utilized through normal means of de- 
livery. The disaster may have broken pipelines, 
flooded or contaminated pumping equipment, 
caused electric power failure, or destroyed fueling 
facilities. Perhaps hand pumps or even equip- 
ment rushed in from the mutual aid area may be 
needed to pump fuel from the underground tanks 
in this hypothetical instance. Although meeting 
fuel requirements may be properly considered to 
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be a logistical or supply matter, the Transporta- 
tion Division must endeavor to anticipate all 
conditions which may affect the fueling of vehicles 
and equipment during a disaster. 

Pre-disaster planning to meet fuel requirements 
may involve the following: (1) the establishment 
of emergency storage and handling facilities for 
fuels and other operating supplies, including 
designated refueling stations equipped with aux- 
iliary pumping units for use in emergencies; (2) 
the establishment of temporary priorities for the 
use of such supplies and facilities to ensure their 
use by transportation units performing vital 
disaster services; (3) the establishment of provi- 
sions for field servicing by emergency repair sta- 
tions; and (4) the utilization of fueling facilities 
of local commercial fuel distributors. The latter 
exemplifies the mutual aid concept of passive 
defense. 

Another important pre-disaster responsibility 
of the Transportation Division is the adaptation 
of available equipment to passive defense needs. 
Generally, most equipment must be dual purpose, 
hence the need to adapt regulation equipment for 
passive defense purposes. In some cases the adap- 
tations are of a more or less temporary nature 
and can be accomplished in a relatively short 
time. Examples of this kind of adaptation in- 





Figure 9—1.—A Dempster-Dumpster can converted into a portable 
passive defense gear locker. 





Figure 9—2.—An interior view of the passive defense gear locker. 


clude the conversion of buses, trucks, or station 
wagons into ambulances by means of adaptors 
to support stretchers or the conversion of small 
two-wheel trailers as emergency field kits. Other 
adaptations may require more extensive remodel- 
ing or alterations. Figures 9-1 and 9-2 illustrate 
the conversion of a Dempster-Dumpster can into 
a portable tool or gear locker. The truck ensures 
prompt delivery of the complete outfit at the 
disaster site where it will be utilized by emergency 
recovery teams. 





Figure 9—3.—A trailer converted to a Passive Defense Mobile Unit. 
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Figure 9—4.——An interior view of the Passive Defense Mobile Unit. 


Figures 9-3, 94, and 9-5 show the conversion 
of a low-bed four-wheel trailer to a Passive De- 
fense Mobile Unit. Such adaptations are possi- 
ble, using either van-type or low-bed trailers. 
Thoughtful study of these illustrations will reveal 
the careful planning and ingenuity which made 
this adaptation possible. 

Still another pre-disaster responsibilty of the 
Transportation Division is to reeommend primary 
and alternate routes of travel between possible 
target areas. This is one of the duties of the 
commander of the Transportation Element. For 
this reason it is essential that the Transportation 
Division be furnished with accurate and up-to- 
date maps. A station map is needed which shows 
important station details, including streets, walks, 
buildings, utilities networks, and so on. Other 
maps are needed of: (1) the area immediately 
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surrounding the station; (2) the naval district; 
and (3) the mutual aid area of support. 

These maps should contain features useful to 
transportation personnel, such as the location of 
all Government property, county and city bound- 
aries, commerical terminals, railroads, airports, 
power plants, water sources, highways, refueling 
points, critical roadbed grades, capacity and 
clearances of bridges and underpasses, potential 
points of congestion, detours, road hazards, and 
harbor locations with fueling points. Although 
the preparation of these maps is a responsibility 
of the Design Division of the Public Works De- 
partment, transportation personnel can be of help 
and assistance in providing pertinent information 
for use on these maps. | 

After tentatively selecting primary and alter- 
nate routes of travel between selected points with- 
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Figure 9—5.—Another view of the interior of the Passive Defense Mobile Unit. 


in the mutual aid area, the Transportation Ele- 
ment Commander probably will conduct a critical 
review to eliminate points that might create 
bottlenecks. Bottlenecks that congest everyday 
traffic probably would become critical during a 
disaster. This review should include such items 
as the gross weight and minimum clearances re- 
quired for various types of vehicles and heavy 
equipment that may be expected to move along 
these routes. Needless to say, it would be most 
embarrassing for all concerned if a heavily loaded 
truck enroute to the scene of disaster with vitally 
needed equipment or supplies had to turn back 
because its weight exceeded the safe load limit 
of a bridge, or if a mobile crane was inches higher 
than the overhead clearance of a certain underpass 
on the route. 

It is important that the selection and designa- 
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tion of these routes of travel be coordinated with 
the disaster plans of adjacent military authorities 
and with civil defense plans. For further details 
on this topic consult TM 13-1, Utilization and 
Control of Streets and Highways in Civil Defense 
Emergencies, published by the Federal Civil De- 
fense Administration (January 1953). The co- 
operation of both State and local highway 
departments should also be obtained to facilitate 
the selection of the best routes. 

Upon completion, the station and area maps 
with the designated routes of travel should be 
utilized in the daily activities of the station. The 
maps should not be stored away until needed dur- 
ing an emergency. If this happens, there is a 
good chance that they will become obsolete be- 
cause changes, additions, and deletions probably 
would not have been recorded on them. Besides, 
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there is no time to hunt around for a map when 
a disaster strikes. It is considered more desirable 
to give these maps common distribution. They 
should be carried in all station motor vehicles 
and used by the drivers in their daily work. In 
this way the drivers will become thoroughly fa- 
miliar with the maps and, in the event of an 
emergency, would not lose valuable time locating 
and studying new, different, and even strange 
maps. 

A final pre-disaster responsibility of the Trans- 
portation Division includes those precautionary 
measures which should be taken immediately upon 
receipt of warning of an enemy attack or an im- 
pending natural disaster. These last-minute steps 
may include: (1) the refueling of all equip- 
ment; (2) the preparation of emergency equip- 
ment, service trucks, and the like; (8) the dis- 
persal and securing of equipment, if necessary ; 
and (4) the recall of both civilian and naval per- 
sonnel if required. In certain types of emer- 
gencies, such as enemy attack, it may be necessary 
to disperse all transportation, construction, and 
weight-handling equipment. 

In anticipation of such emergencies, the Trans- 
portation Division may find it desirable to post 
dispersal instructions in each vehicle to be fol- 
lowed if and when needed. In other instances, 
particularly in off-station emergencies, the Trans- 
portation Division may dispatch some equipment 
immediately to those passive defense teams and 
elements which are designated to make use of it 
during an emergency period. 

2. Post-disaster operations—The functions of 
the Transportation Division in a post-disaster 
period are to establish and operate pools of equip- 
ment; to provide transportation, construction, and 
weight-handling equipment as needed by recovery 
forces; to provide drivers or operators for this 
equipment except when it is organic to emergency 
forces; and to provide field servicing units for 
operational maintenance and minor repairs only. 
Some of these passive defense functions are ac- 
complished directly by the Transportation Ele- 
ment which will be described in considerable de- 
tail later in this chapter. 

As soon as practicable following a disaster, the 
Transportation Division should pool all available 
equipment. Certain equipment which has been 
committed previously to passive defense teams 
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may be dispatched at once to the respective teams. 
This equipment probably would be dispatched by 
normal dispatchers of the Transportation Divi- 
sion. Personnel of this office should maintain 
complete records of all transportation requests 
and services rendered. 


Following are several recommendations of an 
operational nature which seem worthy of inclu- 
sion at this point: (1) During a disaster or emer- 
gency, the Transportation Division should make 
special efforts to furnish drivers with clear, spe- 
cific instructions (including maps) on where and 
how to reach their destination. Frequently, time 
is a critical factor in emergency recovery opera- 
tions. Human lives may be lost and structural 
damage may increase if essential rescue and re- 
covery personnel or vital equipment fail to reach 
their destination in time because the driver of a 
vehicle lost his way due to poor directions. (2) 
The Transportation Division should take steps to 
ensure an adequate reserve of drivers to meet 
all emergency demands. (3) Alternate dispatch 
points of control complete with all facilities 
should be established in case the primary dis- 
patch point is damaged. (4) To expedite the flow 
of traffic to the scene of an off-station disaster, all 
equipment should be clearly marked for rapid 
identification. Drivers should be provided with 
identification cards. Proper identification be- 
comes of increasing importance when it is realized 
that personnel and equipment may have to trav- 
erse many miles across a mutual aid area and 
through any number of traffic regulation posts 
manned by local police, State police, or civil de- 
fense authorities. Although the control of traffic 
on the streets and highways may be assumed to 
come primarily within the scope of security func- 
tions, or at least to be supervised by security per- 
sonnel, 1t 1s somewhat of a responsibility of trans- 
portation personnel also. In other words, the 
operation of transportation services may seriously 
hinder or beneficially assist in traffic control. 


THE TRANSPORTATION ELEMENT 


As stated previously, one of the most important 
passive defense responsibilities of the Public 
Works Department is to organize, train, and main- 
tain in a state of readiness the passive defense 
elements and teams assigned. Generally, two ele- 
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ments are established by the Public Works De- 
partment of most activities. These are: (1) the 
Engineer Element which was discussed in con- 
siderable detail in a previous chapter, and (2) the 
Transportation Element which is covered in this 
chapter. 

The Transportation Element is one of 11 ele- 
ments which comprise a complete Passive Defense 
Unit (see tables 10 and 11 in chapter 6). The 
Commander of this element probably will be a 
CEC officer from the Transportation Division of 
the Public Works Department. Sometimes, how- 
ever, the Element Commander may be a civilian 
foreman (Master Mechanic). In any case, the 
teams and equipment comprising this element 
probably will be drawn largely from the Trans- 
portation Division. 


TRANSPORTATION ELEMENT 
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Figure 9—6.—Components of the Transportation Element. 


A complete Transportation Element presently 
consists of four passive defense teams: (1) Motor 
Pool Operating Team; (2) Construction and 
Heavy Equipment Pool Operating Team; (3) 
Boat Pool Operating Team; and (4) Aircraft 
Control, Servicing, and Liaison Team. 

During emergency recovery operations, these 
teams are assigned to Emergency Recovery Sec- 
tion 3 of the Emergency Recovery Unit which is 
conducting disaster operations. ERS-3 operates 
in Section III of the disaster, that is, in the un- 
damaged area lying outside of the support perim- 
eter. The teams comprising the Transportation 
Element are, therefore, in direct support of teams 
conducting emergency operations in Sections I 
and II of the emergency scene. 

During emergency recovery operations these 
teams perform kindred functions in an assigned 
sector of the emergency area. Briefly, these 
functions include staging, parking, refueling, 
servicing, and providing for the optimum employ- 
ment of motor vehicles, aircraft, water craft, con- 
struction equipment, and heavy equipment. 

1. Functions of the Element Commander.— 
Like other element commanders, the Commander 
of the Transportation Element performs both ad- 
ministrative and supervisory functions. As an 
Element Commander in the administrative pas- 
sive defense organization (see page 108, chapter 
6), one of his most important duties is to organize, 
train, and maintain in a state of readiness the 
assigned passive defense teams of the Transporta- 
tion Element. He may be requested to assist the 
Passive Defense Officer and the Planning Officer 
in developing procedures for the optimum em- 
ployment of the following types of equipment: 
(a) automotive, (b) automotive repair and serv- 
icing, (c) construction, (d) weight-handling, and 
(e) water transportation. The Element Com- 
mander may also be called upon to advise con- 
cerning the dispersal or protection for such equip- 
ment as well as on the selection of appropriate 
routes over which this equipment may be dis- 
patched in the event of off-station emergencies. 

The other type of duty performed by the Ele- 
ment .Commander is in time of disaster when the 
tactical passive defense organization is activated. 
At this time the Element Commander serves as 
Transportation and Routing Officer on the staff 
of the Emergency Recovery Unit Commander. 
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In this capacity his functions are largely 
supervisory. 

His primary duties are to advise the ERU Com- 
mander concerning transportation problems; to 
advise on the most expeditious routes of approach 
to the disaster area; to operate pools of water, 
automotive, and heavy construction equipment; 
to dispatch transportation so as to make the op- 
timum utilization of available equipment; to co- 
ordinate the use of transportation facilities within 
the assigned sector of the disaster area; to provide 
refueling, tire changing and minor emergency re- 
pair facilities for assigned equipment; to main- 
tain a graphical status board showing the total 
logistic strength, location, and commitment of 
available equipment as well as the condition and 
selection of routing in the disaster area; and to 
collate reports from drivers of vehicles concern- 
ing route conditions. 

In other words, the Element Commander is gen- 
erally responsible for coordinating the technical 
aspects of transportation within his particular 
Emergency Recovery Unit. He prepares direc- 
tives for the signature of the ERU Commander 
which reach the Transportation teams through the 
Commander of Emergency Recovery Section 3. 
While the Transportation Element Commander is 
serving on the staff of the ERU Commander, a 
warrant officer, a quarterman, or a leadingman 
provides immediate direction, if any is needed, of 
the individual transportation teams. 

2. Composition of a standard Transportation 
Element.—The composition of a complete Trans- 
portation Element as presently recommended by 
the Chief of Naval Operations consists of four 
passive defense teams. However, the figures given 
here for team personnel or equipment should not 
be regarded as final. Current directives should be 
consulted for the latest figures and directions. 
Although the figures for team strength may vary 
as the new concept of passive defense emerges, the 
fundamental principles upon which they are based 
probably will not change. Each team represents 
the minimum in personnel and equipment that 
may be expected to perform the stated function of 
the team on a one-shift basis. Additional teams 
with equipment may be employed to facilitate and 
expedite recovery operations, while teams without 
equipment may be used for relief shifts. 

(a) Motor Pool Operating Team.—The func- 
tions of this team are to stage, park, refuel, serv- 
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ice, and effect field repairs to motor vehicles in the 
assigned sector of the emergency area. The per- 
sonnel of the Motor Pool Operating Team present- 
ly consists of a petty officer or leading man truck 
driver, 2 dispatchers, and 8 servicing attendants 
all of whom must be qualified truck drivers. The 
recommended equipment of this team is as fol- 
lows: (1) 2 gasoline trucks; (2) 1 water truck; 
(3) 1 truck with battery charging equipment; (4) 
1 truck with air compressor or bottled compressed 
air; (5) 1 truck with spare vehicle tires, tubes, 
and tire changing equipment; (6) 1 truck with 
parts and equipment to effect emergency field re- 
pairs; (7) 1 lubrication truck; (8) 1 tent, 2 field 
desks, and communication equipment; and (9) 
pooled automotive equipment as available. 

(b) Construction and Heavy Equipment 
Pool Operating Team.—The functions of this 
team are to stage, park, dispatch, service, fuel, 
and provide for the optimum employment 
of available equipment including construction, 
weight-handling, and other heavy equipment. 
The team also assigns equipment on a job basis 
as needed. The team leader may be a warrant 
officer, a chief petty officer, or a leading man 
operator. Two dispatchers and 8 operator-at- 
tendants complete the personnel of the Construc- 
tion and Heavy Equipment Pool Operating 
Team. The equipment normally utilized by this 
team consists of the following: (1) 2 diesel tank 
trucks; (2) 1 gasoline tank truck; (3) 1 water 
truck; (4) 1 lubrication truck; (5) 1 truck with 
minor repair parts; (6) 1 tent, 2 field desks, com- 
munications equipment, and appropriate forms; 
and (7) pooled construction equipment and heavy 
equipment as available. 

(c) Boat Pool Operating Team.—This team 
moors, dispatches, refuels, and services boats, 
barges, and other watercraft in the assigned sector 
of the emergency area. The equipment normally 
used by this team consists of refueling facilities, 
repair tools, spare boat-starter batteries, communi- 
cations equipment, and pooled watercraft and 
crews as available. The personnel comprising the 
Boat Pool Operating Team include 1 warrant 
boatswain or chief boatswain’s mate; 2 dispatch- 
ers; 2 machinist’s mates (or minemen qualified 
in boat engine repair); 6 boat coxswain (sea- 
men); and 6 boat engineers (firemen). 

(d) Aircraft Control, Servicing, and Liaison 
Team.—This team performs the following func- 
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tions: controls landing, takeoff, parking, loading 
and unloading, and provides refueling and other 
flight line services for aircraft assigned to the 
emergency scene; maintains appropriate coordi- 
nation and liaison with local civil aviation au- 
thorities when operating at civilian airports; acts 
as communications link between ERU Command- 
ers and aircraft not equipped for direct communi- 
cation with ERU Commanders; keeps the ERU 
Commander appraised of the status of employ- 
ment and availability of aircraft in emergency 
recovery operations. Team personnel, consisting 
of control and flight line personnel as required, 
operate the following equipment: a mobile air- 
craft control trailer or van (AN/MRC 22 or 
equivalent), an aviation gasoline truck, a crash 
truck, ground markers, control equipment, and 
vehicles for transporting personnel to the op- 
erating site. 
THE WACO DISASTER 


Transportation is vital to emergency recovery 
operations following a major disaster. This fact 
is grimly illustrated in the disaster which struck 
Waco, Tex., in the spring of 1953. This par- 
ticular disaster has been selected for considera- 
tion here because of certain transportation diffi- 
culties which occurred during emergency recovery 
operations. These problems are not peculiar to 
the Waco disaster alone, but are typical of trans- 
portation difficulties which may be expected after 
a major disaster strikes. They are presented not 
only to provide realistic illustration of points 
previously made in this chapter, but also to serve 
as lasting reminders and guides for transporta- 
tion personnel who may be called upon to assist 
in disasters yet to come. As the Waco News- 
Tribune wrote: “Waco’s misfortune may ulti- 
mately be someone’s salvation. * * * Waco’s 
tornado is a dry run for atomic disaster planning 
in every municipality in the United States and 
for Uncle Sam too.” 

1. General description of the disaster —At ap- 
proximately 1630, the height of the afternoon 
rush hour, a tornado struck Waco, Tex., at the 
city’s major intersection which, incidentally, had 
been designated as the assumed aiming point of 
possible enemy attack. Tornado warnings for the 
area had been issued earlier by the Weather 
Bureau, but about 30 minutes before the storm 
broke, radio listeners heard an announcement that 
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the danger was past. Most people had not been 
alarmed by these warnings because of the old 
Indian legend that Waco had never been struck 
by a tornado. 

Few persons, if any, in the city saw the ap- 
proaching funnel of the tornado. One observer, 
about 8 miles outside of the city, saw a “monster 
funnel,” but said later that the funnel seemed so 
wide and the rain so heavy that probably no one 
in the city could see the funnel approaching. 
It was determined later that the tornado moved 
south to north with a slight northeasterly slant 
at an estimated speed of from 30 to 35 miles an 
hour. 

Figure 9-7 shows part of the path of the tor- 
nado through the downtown business section. 
Note the heavy damage in the center foreground 
of the illustration and the relatively undamaged 
areas on either side of the tornado’s path. Dam- 
age varied from broken windows on the edge of 
the city to almost complete destruction of nearly 
2 square miles of the downtown business district. 
In this path of destruction were schools, bridges, 
manufacturing plants, business houses, stores, 
homes, and so on. 

The downtown situation during the height of 
the storm was reported as difficult to credit even 
by those who witnessed it. Buildings, partly hid- 
den by the driving rain, suddenly lifted and fell 
into the street in masses of splintered wood, plas- 
ter, and brick. See figure 9-8. Some of the 
buildings were exploded outward by the vacuum 
created by the tornado. Brick walls crumbled 
across parked automobiles and tons of glass flew 
through the air. Within a few seconds much of 
the business district was reduced to a pile of rub- 
ble, with streets nearly obliterated by the falling 
debris. 

Electric lights and power went off briefly all 
over the city and remained off in the devastated 
area. Radio stations were knocked out. Tele- 
phone service was interrupted in several areas. 
All traffic lights went out and bumper-to-bumper 
traffic jams developed. In the rapidly falling 
darkness, torrents of rain deluged the stricken 
city. The tornado moved on, leaving in its wake 
between 500 and 600 casualties, a death toll of 
114, and property damages of about $700,000. 

2. Waco’s civil defense background.—It is said 
that Waco was further advanced in civil defense 
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Figure 9—7.—Part of the twister's path through downtown Waco. 


planning than the average southwestern city. In 
fact, the city had recently dedicated a new Civil 
Defense Control Center. However, when the 
first Director of Civil Defense moved from the 
city, the civil defense staff was disbanded. A 
second director had been appointed but had re- 
signed after a few weeks of service. Although 
the current director had been in office only about 
a month before the disaster happened, he had 
begun to form plans for a Disaster Coordinating 
Committee. Unfortunately, however, this staff 
had not yet met. No urgency for reorganizing 
civil defense forces was felt since many citizens 
believed that the city was too small for atomic 
bomb worries. Then too, certain city officials had 
expressed opinions that civil defense and ABC 
warfare were too complicated for the average 
city. This complacency was soon to be replaced 
by chaos as complete disorder reigned in Waco 
during the first few hours after the disaster. 
These chaotic conditions were due largely to the 
lack of a single top headquarters or directing 
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authority. No attempt was made to activate the 
control center at any time after the tornado 
struck. 

3. Post-disaster transportation difficulties.— 
All aspects of the disaster and the subsequent re- 
covery operations cannot be considered in this 
brief presentation. Only selected aspects of the 
recovery operations which may have meaning or 
implications for transportation personnel «are 
herein discussed. It is not intended to discredit 
or embarrass any of the personnel involved in the 
disaster by revealing noticeable shortcomings or 
lack of advance planning. Rather, the intent is 
merely to bring to light certain difficulties, espe- 
cially those in which transportation services were 
involved so that transportation personnel may 
learn from Waco’s unfortunate experiences. 

It must be admitted, too, that some of the trans- 
portation problems described in the following 
paragraphs cannot be attributed solely to the neg- 
ligence or inadequacy of those who provided 
transportation. Some transportation difficulties 
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Figure 9—8.—Once a prosperous store—now a mass of splintered wood, plaster, and brick. 


were caused by the failure of others. The trans- 
portation difficulties which have been selected for 
discussion here have been classified under the fol- 
lowing: (a) traffic control; (b) identification of 
vehicles, equipment, and personnel; (c) insuff- 
cient instructions for drivers; (d) lack of provi- 
sion for field servicing and relief drivers; (e) un- 
realistic requests for equipment; and (f) other 
difficulties involving transportation. 

(a) Traffic control.—Almost immediately 
after the tornado struck, downtown traffic became 
so snarled that movement was practically impos- 
sible. A police cordon could not be thrown 
around the disaster area because of a shortage of 
trained auxiliary police. Thousands of persons, 
including sightseers and anxious relatives, jammed 
the streets despite the torrential rain and despite 
all pleas to stay away. Consequently, essential 
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rescue and relief equipment had difficulty in 
reaching the scene of disaster. For example, a 
water department expert was obliged to abandon 
his truck and walk to the disaster site only to find 
that he could not work without the equipment on 
his truck. Later experiences revealed that jeeps 
were able to penetrate partly-cleared streets 
where other vehicles could not get through. 

One of the first appeals involving equipment 
was for bulldozers. A dairy farm operator heard 
the call and started for the city with one. Find- 
mg the roads blocked, he called back on the same 
channel and explained his plight. A police es- 
cort cleared the way and he became one of the 
first to arrive on the disaster scene with a bull- 
dozer. Ina similar manner, the way was cleared 
for other equipment. Afterwards, certain streets 
were hastily designated for the entry of heavy 
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equipment. A city official deplored the lack of a 
city traffic control plan. He noted that almost 
every city except Waco had sent a representative 
to the recent Civil Defense Traffic Control School 
at Grand Prairie, Tex., even though he, person- 
ally, had secured financial sponsorship for a city 
delegate. 

(b) Identification of vehicles, equipment, 
and personnel.—This constituted another major 
problem for transportation personnel in moving 
vitally needed supplies and personnel to the dis- 
aster area. Civil defense officials and workers, if 
any, possessed no helmets, coveralls, or armbands 
for their recognition. One visiting organization 
was admitted within the disaster perimeter solely 
because its members wore bright red coveralls and 
helmets. Air Force authorities used wide ad- 
hesive tape as improvised identification on the 
jackets of rescue team workers with a number 
written on the tape for each team. Unlike other 
armbands or markers, the adhesive tape did not 
come off in the rain or during strenuous digging. 

After a police block and limited traffic control 
had been established, paper identification passes 
were employed. These did not prove a wholly 
acceptable solution to the problem as they dis- 
integrated in the rain and were invisible once 
placed in pockets. At first, walking passes and 
car passes were used; these specified the area of 
authorized travel. As the restricted area shrank, 
it was necessary to change the color of the passes 
because people with legitimate business in one 
area were found sightseeing in another area. 

City officials commented frequently on the need 
for better vehicle identification. One official 
pointed out the need for utilities companies to 
have disaster trucks equipped with sirens, red 
lights, and identification. Essential vehicles of 
utilities companies were at first refused admit- 
tance and thus were delayed in penetrating the 
disaster area to turn off broken gas and water 
mains. Improvised ambulances had to be identi- 
fied by handkerchiefs tied on the radio aerial or 
by red flashlights held out of a window. One au- 
thority thought that, if a sufficient quantity of 
red reflector tape had been on hand, better ve- 
hicle identification could have been improvised. 

(c) Insufficient instructions for drivers.— 
As vehicles and equipment began to converge on 
the city in response to calls sent out, it became 
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obvious that the drivers had simply been told to 
“come to Waco.” No rendezvous point had been 
established nor had any additional directions or 
instructions been given. Most drivers undoubt- 
edly should have had an escort because of an un- 
familiarity with city streets and an ignorance of 
the exact site where the incoming equipment and 
supplies were to be used. Eventually though, in- 
coming heavy equipment, important personnel, 
and supply trucks, were met at the edge of the 
city and conducted to the disaster scene. 

(d) Lack of provision for field servicing and 
relief drivers.—The problem of supplying the 
rescue efforts was underestimated in the beginning 
as tremendous quantities of fuel were needed. On 
being told that gasoline was necessary, a city offi- 
cial called a suburban gas station and arranged 
for supplies for trucks. He immediately found 
that this was inadequate because heavy engineer- 
ing equipment could not be moved to the gas sta- 
tion and back. Later, however, the air base com- 
mander set up a supply and maintenance pool in 
the downtown area. This pool refueled trucks 
and other equipment, replaced truck tires which 
were worn out very quickly during debris clearing, 
and performed minor maintenance and repair of 
heavy equipment and other vehicles. Air Force 
authorities later stated that there should have 
been a collecting point outside the city which was 
in radio contact with the downtown supply and 
maintenance pool. This would have ensured that 
nonessential vehicles would not get into the city 
and thus clog vital supply lines. 

No provisions were made to furnish relief 
drivers of equipment. Citizens merely appeared 
and worked until exhausted. Then they went 
home for food and rest, and returned later. Some- 
times they took their equipment with them. 

(e) Unrealistic requests for equipment.—At 
first, there was no team organization; leaderless 
volunteers began to dig at whatever spot appeared 
likely. Anybody who lacked some article merely 
called his needs out. Often such calls would be 
picked up and amplified by loudspeaker trucks. 
Sometimes these needs were broadcast over the 
radio on a statewide hookup. As a result, roads 
became choked with assorted vehicles and equip- 
ment, some of which were needed and some of 
which were not. 
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One commander of a military installation called 
a Waco newspaper editor to inquire what aid 
should be sent. The editor was unable to reach 
any downtown authority except an excited indi- 
vidual who said, “Send everything they’ve got.” 
Further checking revealed that there were about 
18,000 men at the post but only 200 were needed. 
Such unrealistic requests for personnel and equip- 
ment by unauthorized personnel could hardly be 
blamed on the communications personnel. After 
all, they could but send out the requests received ; 
they had no means of evaluating them. 

(f) Other difficulties involving transporta- 
tion—When communications failed, police cars 
went to contractors and business houses to collect 
light equipment such as gloves, flashlights, and 
the like, for use at the disaster scene. Two radio 
patrol cars were dispatched to pick up key person- 
nel, but could not penetrate the downtown area. 
No central dispatching office for handling trans- 
portation requests was organized and consequently 
area control and coordination was difficult, 1f not 
impossible. Owners of trucks, tools, and other 
equipment frequently came and departed with 
their equipment without any record or credit being 
made. Lack of coordination was one reason that 
needed supplies and equipment were often slow 
in arriving. At times, empty dump trucks waited 
1n line at one site from which debris was not forth- 
coming immediately, while a short distance away 
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work was halted because trucks were not available 
for hauling debris. Walkie-talkies and two-way 
radio police cars were pressed into service and 
proved a partial solution to this problem. 

4. Summary.—The Waco disaster is past and 
little more need be said here about it. Left only 
are the lessons which can be learned from this 
disaster. Insofar as transportation is concerned, 
the following stand out clearly for all to remem- 
ber: 

(a) Provide all equipment and transporta- 
tion personnel with identification which will fa- 
cilitate prompt recognition by proper authorities. 
Such identification should be durable and easily 
recognizable at all times. 

(b) Provide all drivers with clear, specific 
instructions. This may include the establishment 
of rendezvous points and alternate routes of 
travel; the designation of escorts, if necessary; 
and warning of possible road hazards, congestion 
points, and the like. 

(c) Make immediate provisions for field serv- 
icing units. 

(d) Provide for auxiliary or relief drivers. 

(e) Establish a central dispatching office to 
coordinate transportation requests. Keep com- 
plete records including total available strength, 
commitments, and so on. 

(f) Assist, whenever possible, in traffic con- 
trol within the disaster area. 


Chapter 10 


PHYSICAL SECURITY OF PUBLIC WORKS 


The security of a naval activity is a responsi- 
bility of the Commanding Officer. Normally, the 
authority to carry out security functions is dele- 
gated to the Security Officer. Among other se- 
curity responsibilities, this officer establishes 
working relationships with other department 
heads at the activity. In this connection the Pub- 
lic Works Officer may be required to give assist- 
ance in devising and applying procedures that 
will prevent, or at least minimize, the effects of 
sabotage, particularly as they may affect public 
works and public utilities. 

It is obvious, therefore, that the CEC officer 
should thoroughly understand all physical secu- 
rity measures developed for protecting his areas of 
responsibility against sabotage. For example, he 
should possess a general understanding of such 
items as methods of sabotage, alarm protection. 
facility layout, protective lighting, perimeter 
fencing, and recovery measures in the event of 
sabotage. Since some of these topics as well as 
other related ones are covered herein, this chapter 
should prove generally useful to the CEC officer 
in providing some of the knowledge essential to 
fulfilling his responsibilities in a security pro- 
gram for a naval shore station. Complete cover- 
age of physical security measures for public works 
and public utilities is given in TP-PL-9, Physical 
Security of Public Works, (August 1953). 


METHODS OF SABOTAGE 


A saboteur may choose to strike station facili- 
ties either by direct or by indirect means. Bombs 
and fires are examples of open or direct sabotage. 
Efforts to slow station activities by indirect 
means include striving to prevent the arrival of 
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essential raw materials or supplies, tampering 
with or destroying irreplaceable tools or machines, 
trying to contaminate the food and water supply, 
or stirring up unrest and discontent among per- 
sonnel. In most cases, a saboteur probably will 
endeavor to make his acts appear as normal 
accidents. 

In all probability, a trained saboteur will seek 
to capitalize on the element of surprise. Thus, he 
may use decoy activities or distracting incidents 
to divert attention. Sometimes he may try to 
take advantage of normal operating hazards, such 
as those involving dangerous or flammable materi- 
als. In brief, a saboteur can be expected to use 
materials native to the site where sabotage is 
planned and to use every possible device. To 
ensure the success of the main sabotage effort, a 
saboteur may try to eliminate obstacles or hin- 
drances by a series of preliminary malicious acts, 
such as the removal or nullification of safety de- 
vices, alarm systems, control devices, or fire-fight- 
ing equipment. 

There are countless ways of committing sabo- 
tage; in fact, the means seem limited only by the 
ingenuity of the saboteur himself. Since it is im- 
possible in the space here to list all the ways that 
could be used, several general methods are de- 
scribed in the following paragraphs. These in- 
clude sabotage by explosives and fires as well as 
by mechanical, biological, and psychological 
means. 

1. Sabotage by explosives.—There are a num- 
ber of explosives which are suitable for sabotage 
purposes. Some of these are black powder, smoke- 
less powder, nitroglycerin, dynamite, TNT, ni- 
trostarch, and the plastic explosives. Generally, 
these explosives will be fashioned by the saboteur 
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into some sort of bomb. The word bomb as used 
here does not include military type bombs, al- 
though sometimes saboteurs may gain access to 
such bombs. In general, there are two major 
types of bomb arrangements used in sabotage. 
These are the open bomb and the disguised bomb 
which is sometimes called an infernal machine. 

(a) Open bomb.—In this type of bomb ar- 
rangement, no effort is made to conceal the iden- 
tity of the bomb. As shown in figure 10-1, an 
open bomb may consist simply of a number of 
sticks of dynamite or blocks of TNT tied to- 
gether. This type of bomb can be detonated by 
a fuse or by an electrical circuit. However, be- 
cause of the danger of recognition, open bombs 
are usually directed against property rather than 
personnel. Figure 10-2 shows a variation of the 
open bomb. This bomb consists of a length of 
steel pipe which is capped at each end. Ignition 
is accomplished by a safety fuse extending 
through a hole in one of the capped ends. When 
loaded with high explosive, such as dynamite or 
TNT, a steel pipe bomb can do considerable dam- 
age. 
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Figure 10—2.—A steel pipe bomb. 
427955 O—57——13 


187 


(b) Disguised bomb.—Bombs for use in sab- 
otage may be disguised in a great variety of 
ways. A bomb may be disguised as an ordinary 
suitcase, a package, a book, a radio, a head of 
cabbage, or any of a hundred other innocent-ap- 
pearing objects. The use for which a bomb is in- 
tended usually will govern its disguise. Two va- 
rieties of disguised bombs are the time bomb and 
the trigger bomb. 

A time bomb is one which explodes itself at a 
predetermined time. Time bombs are usually ac- 
tivated by a clock mechanism, but they may be 
set off by a chemical reaction (see fig. 10-3). A 
trigger bomb is one which explodes when it is dis- 
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Figure 10—3.—A time bomb concealed in a suitcase and actuated 
by a clock mechanism. 


turbed by some normal action, such as picking up 
the object, moving it, opening the wrappings, 
opening the lid, and so on. Sometimes these two 
varieties may be combined into a time-and-trigger 
bomb. In this case the trigger mechanism cannot 
be activated until after the time mechanism has 
completed its cycle of operation. 

2. Sabotage by fire.—This is one of the oldest 
and most effective methods of sabotage. Fires 
may be set either by direct or by delayed ignition. 

(a) Direct ignition.—In direct ignition, the 
saboteur applies a match or lighted fuse directly 
to the combustible material. Sometimes gaso- 
line, kerosene, or oily rags are used to accelerate 
the blaze. Direct ignition is particularly effec- 
tive against unguarded property. 

(b) Delayed ignition.—Fire set by delayed 
ignition provides time for the saboteur to escape. 
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It also starts the fire at a more advantageous 
time. Delayed ignition usually involves mechan- 
ical, electrical, or chemical devices. Among the 
various mechanical arrangements used to effect 
delayed ignition are alarm clocks, mouse traps, 
and devices similar to-booby-trap mechanisms. 
Essentially, these devices are used to start chem- 
ical reactions, close electrical circuits, or set off 
friction devices. 

Electrical devices of all types can be used to 
effect delayed ignition. For example, doorbells 
and telephone bells may be wired to cause explo- 
sions and fires. Electric soldering coppers may 
be placed near combustible material. Grounding 
devices of the type used to ground static electric- 
ity on oil trucks and storage tanks may be tam- 
pered with or disconnected. 

A simple chemical arrangement which produces 
delayed ignition is the incendiary pencil which 
is shown in figure 10-4. To use this device, the 
pencil point is broken and the pencil placed in 
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an upright position. This creates an air vent and 
g allows the acid to run slowly through the capil- 
lary tube into the reservoir. The reservoir emp- 
DIAPHRAGM ties into an overflow tube beneath which is a 
cork or metal diaphragm. After the acid eats 
through the diaphragm, it comes into contact 
with the incendiary chemical and produces a fire. 
This same principle of operation can be applied 
to other objects, such as fountain pens, cigars, 

COMPOUND flashlights, candy bars, and cakes of soap. 
Other crude but effective chemical devices uti- 
lize combinations of cigarettes, candles, and 
matches. For example, a lighted cigarette placed 
in a book of paper matches can be used to delay 
ignition about 15 minutes (see fig. 10-5). A sim- 
ilar arrangement, but one producing a longer de- 





GRAPHITE 4 
Figure 10—5.—A lighted cigarette and a book of matches used as 


Figure 10—4.—An incendiary pencil with a glass tube delay device. a delayed ignition device. 
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lay is illustrated in figure 10-6. This arrangement 
consists of a candle placed upright in the center 
of a bundle of friction matches. When the can- 
dle burns down, it ignites the match heads and 
sets fire to nearby kerosene-soaked waste. 
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Figure 10—6.—A delayed-ignition device consisting of a candle 
and a bundle of matches. 


3. Mechanical sabotage.—This method usually 
includes all forms of direct physical destruction 
other than that caused by explosives or fire. Sab- 
otage by mechanical means involves (a) the use 
of impurities, (b) physical acts, or (e) mechani- 
cal self-destruction. 

(a) Impurities.—Impurities of all kinds can 
be used in mechanical sabotage. Liquids of vari- 
ous types, such as acids or syrups, can be intro- 
duced into lubrication or fuel systems of motors. 
Powdered glass, sand, emery, and other abrasives 
can be put into bearings. Kerosene and other 
foreign matter can be placed on foodstuffs to 
render them unfit for consumption. 


(b) Physical acts.—Under this heading of 
mechanical sabotage are included such acts as 
removing spikes from a railroad track to cause 
train derailment, making mechanical maladjust- 
ments, throwing nuts and bolts into moving ma- 
chinery, loosening flywheels, severing electrical 
or control wires, and similar malicious actions. 





(c) Self-destruction.—Included under this 
heading are acts of sabotage which foster the 
mechanical self-destruction of equipment by 
freezing, overheating, or by chemical, mechanical, 
or electrical damage. Also included are acts of 
sabotage which cause spoilage in supplies and 
materials. For example, spoilage can be effected 
easily in unstable foodstuffs, or stored materials 
can be watered to encourage destruction by rust 
or mildew. 

4. Biological sabotage—This method involves 
the use of biological warfare agents by saboteurs. 
Since BW sabotage was covered in a general way 
in chapter 3, and since the possibilities of BW 
sabotage to water treatment facilities will be dis- 
cussed later in this chapter, no further discussion 
of BW sabotage seems necessary at this point. 

5. Psychological sabotage.—This method of 
sabotage is a systematic undermining of morale 
and public opinion. It is an extremely efficient 
method which makes use of false propaganda and 
malicious rumors. The psychological saboteur 
operates in every field of national life. He seeks 
to undermine the confidence of the people in the 
administration of their government, to create dis- 
sension among races, to stir up class hatred, to 
cause unrest and dissatisfaction among personnel, 
and to spread confusing stories concerning the 
conduct of a war and thus encourage a lack of 
confidence in our military leaders. The sabo- 
teur’s weapons are lies and treachery.. Sometimes 
innocent citizens become unsuspecting accom- 
plices. The best and only defense againt psycho- 
logical sabotage is the common sense of the 
American people. 


PROTECTION PROGRAM 


Security is a continuing function which must 
be geared to the urgency of the times and the 
mission of the activity. Because of differences 
in size, location, mission, and the degree of pro- 
tection required, it is impossible to set forth spe- 
cific recommendations for a protection program 
that will fit each naval activity. There is no 
simple solution to the problem of protection 
against the many forms of sabotage. Therefore, 
a special protection program must be designed to 
fit each individual station. 

It seems customary for a nation bringing war 
on another to strike the first blow without warn- 
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ing, that is, without the formality of a declara- 
tion of war. Thus, it is impossible to predict 
accurately when widespread acts of sabotage may 
occur. For this reason, it is of paramount im- 
portance that appropriate security measures be 
carefully planned so they can be placed in effect 
immediately, if and when needed. The CEC offi- 
cer must be ready to make appropriate recom- 
mendations in his field of responsibility when so 
required. The degree to which the various securi- 
ty measures are applied must be consistent with 
available manpower, material, time, and mission 
of the activity. 
In making his contribution to the protection 
program of his activity, the CEC officer generally 
will know or be given guidance from higher au- 
thority regarding his station’s priority insofar 
as protective measures are concerned. Such guid- 
ance should include the following: 
1. Determination of the areas vital to the mis- 
sion of the station 
Level at which the protective program is to 
be maintained 
Degree of compromise of security versus 
efficiency 
. Determination and analysis of critical and 
vulnerable points 
. Requirements for decentralization of facil- 
ities, supplies, personnel, vital equipment, 
utilities, water resources, and the like 

. Responsibilities of security, supervisory, and 
operating sections 

. Degree of criticality and the reduction of 
vulnerability required 

. Availability of resources, including man- 
power, money, materials, and time, that can 
be expended for security. 

1. Relative criticality —This term is used to 
describe the relative importance of part of an 
activity in ensuring continuity in production or 
service. If the potential of a station with high 
criticality is lost, it would have an immediate and 
serious impact on the ability of the station to ful- 
fill its mission for a considerable period of time. 
The criticality of part of a station has no direct 
relationship to its size, its vulnerability, or whether 
it produces an end product. Rather, criticality 
must be determined from its relative importance 
to the station as a unit. Generally, there will be 


little difficulty in deciding the most critical areas 
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of a station. For certain normal hazards, these 
determinations already have been made and plans 
prepared to meet them. The extension of such 
plans to cover additional hazards expected in time 
of emergency merely requires thorough under- 
standing of these hazards. 

2. Vulnerable points to guard.—The person 
charged with the responsibility of protecting an 
activity against sabotage may obtain a list of the 
most important and vulnerable points simply by 
asking himself the following questions: “At what 
spot would a single act of sabotage most disrupt 
our work?” “If I wanted to commit sabotage at 
this activity, where would be the most vulnerable 
places?” From answers to these questions, secu- 
rity measures may be planned to protect the most 
critical areas, 

In general, some of the most common vulnerable 
points at most activities include: the power system 
(dams, generators, transformers, transmission 
lines, and power houses), the transportation sys- 
tem (railroad tracks, equipment, tunnels, and 
bridges), the water system (purification plant, 
pumping stations, aqueducts, and storage tanks), 
and the communication system (telephone and 
telegraph lines). 

3. Defensive measures.—Security is one of the 
basic principles of antisabotage. Security meas- 
ures designed to prevent or limit the extent of 
sabotage should be both forceful and inconspicu- 
ous. Included among such measures should be 
(1) provisions for automatic fire protection; (2) 
the building of morale and loyalty among work- 
ers; and (3) provisions for detecting and punish- 
ing all acts of sabotage. | 

It must be realized, however, that it is impos- 
sible to prevent completely the entry of saboteurs. 
For purposes of planning, it may be assumed that 
the protection afforded by fences and patrol 
guards does little more than offer inconvenience 
to professional saboteurs. Therefore, it is essen- 
tial that plans be made and equipment provided to 
reduce to a minimum the damage that saboteurs 
could do upon gaining entry to an activity. 

4. Security areas.—It has been stated previ- 
ously that different activities will require dif- 
ferent degrees of security protection depending on 
their mission as well as the information or 
materials concerned. Likewise, different areas 


within the same activity may require varying 
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degrees of security. To meet the requirements of 
various security levels and at the same time to 
facilitate operations, three types of security areas 
have been considered. These are called exclusion 
areas, limited areas, and controlled areas. 

(a) Exclusion areas.—These areas require 
severe restrictions on access, consequently, hin- 
drances and delays to maintenance, repairs, serv- 
ices, and other necessary work are to be expected. 
For this reason, it is essential that exclusion areas 
be established only for those portions of the ac- 
tivity that are of major importance that cannot be 
properly safeguarded otherwise. The following 
features characterize an exclusion area: (1) the 
boundary is clearly defined and permanent; (2) a 
station personnel identification and control sys- 
tem is utilized; (3) points of entry and exit are 
guarded or under automatic alarm protection; (4) 
the lighting conforms to established standards; and 
(5) only persons whose duties require access and 
who have been granted security clearance will be 
admitted. Appropriate standards for fencing, 
automatic alarm protection, and lighting for ex- 
clusion areas will be discussed later in this 
chapter. 

(b) Limited areas.—The basic security re- 
quirement concerning boundary, personnel identi- 
fication system, and lighting as given for exclusion 
areas also applies to limited areas. The principal 
differences between an exclusion area and a limited 
area are (1) that a receptionist or other person 
having check of identification as collateral duty 
may be used in a limited area instead of a full- 
time guard, and (2) that persons not having 
security clearance may visit a limited area under 
escort of a regular guard or employee. Except 
at the most critical points, limited areas should be 
established rather than exclusion areas. Limited 
areas eliminate problems associated with the in- 
flexibility of access restrictions required for ex- 
clusion areas. | 

(e) Controlled areas.—The basic security 
measures governing controlled areas are the same 
as for limited areas, except that points of entry 
need not be guarded full time and access is deter- 
mined administratively on operational need and 
adequate identification rather than on security 
clearance. Controlled areas, designed primarily 
for reasons of security, are justified only when 
it is advisable to provide security in depth around 
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limited or exclusion areas. This, of course, does 
not preclude the establishment of controlled areas 
at sites that require them for health, safety, or ad- 
ministrative reasons. 


PROTECTION OF UTILITIES 


Because of their extreme importance to a naval 
station, it seems likely that saboteurs will devote 
special attention to the utilities systems. There- 
fore, it is imperative that these systems be pro- 
tected to the maximum practical extent. In spite 
of floods, fires, explosions, and other disasters, 
utility operators have maintained a high degree of 
continuity in service through the years. It is to 
be expected that they will be able to cope success- 
fully with the effects of sabotage and restore 
essential services in a minimum time. 

The very nature of a utility distribution sys- 
tem makes it extremely vulnerable and difficult 
to protect. In many cases the sources of power 
and water are outside station limits and thus be- 
yond the jurisdiction of the Public Works Officer. 
In such cases it will be necessary for the command 
to solicit the cooperation of utilities companies 
to ensure adequate protection of power and water 
sources. Ordinarily, this will not be difficult to 
achieve because most companies are sensitive to 
the necessity for uninterrupted service. The de- 
velopment of a station potential to make rapid 
and effective repairs will do much to minimize the 
vulnerability of utilities systems. 

The distribution systems of most utilities share 
many features in common and so they may also 
share similar antisabotage protection. For ease 
in presentation, the antisabotage measures appli- 
cable to all utilities systems have been grouped 
in one section. After presenting this informa- 
tion, attention will be turned to specific protection 
measures for electrical distribution systems, power 
plants, water treatment facilities, and fuel storage 
distribution systems. Additional details on these 
and other related topics will be found in TP-PL— 
9, Physical Security of Public Works. 

1. Features common to all utilitces—Included 
here are such features as (a) security areas, (b) 
personnel, (c) dispersal, (d) distribution lines, 
(e) manholes, (f) dual service entrances, (g) 
lubricants and lubrication systems, and (h) gate 
valves. Each of these features will be discussed 
briefly in the following paragraphs. 
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(a) Security areas.—In general, power sta- 
tions, water-treatment plants, fuel storage areas, 
transformer stations, pumping stations, water 
towers, standpipes, and other similar facilities 
should be located in controlled areas. These areas 
should be laid out so that they can be converted 
to either limited areas or exclusion areas by the 
addition of necessary guards or other personnel 
for identification and control. 

(b) Personnel.—In the event of national 
emergency, most Public Works Departments may 
expect increases in the number of new employees 
who will be assigned to utilities operation and 
maintenance. This increases the chances of po- 
tential saboteurs gaining employment. It is most 
important, therefore, that all employees be alert 
to circumstances indicating sabotage. Each em- 
ployee should be encouraged to report to his super- 
visor unusual conditions, such as changed valves, 
changed relay settings, and disconnected warning 
or overload devices. By channeling all occur- 
rences of this nature through one person, it may 
be possible to establish a pattern and thereby alert 
personnel to the possibility of a major sabotage 
attempt. 

(e) Dispersal.—If the critical components of 
a distribution system, such as transformer stations 
or pumping stations, are dispersed, it becomes 
increasingly difficult to knock out an entire utility 
system. However, dispersal usually results in 
isolated locations for these facilities; this may 
favor a saboteur’s work. Generally, dispersal is 
desirable as long as it does not result in locating 
facilities in unattended or unpatrolled sections of 
a station. 

(d) Distribution lines.—The relocation of 
distribution lines on existing stations probably is 
unwarranted. In new layouts or in modernizing 
old systems, however, the location of distribution 
lines should be carefully considered. In general, 
present BuDocks criteria and policies for looping 
distribution systems provide the maximum prac- 
tical protection for the lines proper. The looping 
arrangement allows bypassing a damaged area, 
thus limiting the effects of the damage. 

Usually, considerations other than those of pro- 
tection will govern the decision as to whether 
overhead or underground lines will be used. Un- 
derground lines are more difficult to sabotage (if 
manholes are relatively secure), but overhead 
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lines are easier to repair. If other considerations 
are equal, security dictates an underground sys- 
tem. In the event overhead lines are employed, 
they should be erected so that it will be impossible 
for a saboteur to disrupt service by throwing 
wire, steel tape, or similar items across the line. 

(e) Manholes.—Because of their vulnera- 
bility to sabotage, manholes are considered one 
of the most critical points of any distribution 
system. Several methods of protecting manholes 
have been devised, but none of these has been 
adopted universally, either because of questionable 
protection or undue interference with normal op- 
erations. When critical manholes are located in 
relatively isolated locations, local alarms may be 
installed to sound if the cover is removed. In 
especially critical locations, such as points where 
main communication cables pass, central station 
alarms may be utilized to provide the necessary 
protection. 

(f) Dual service entrances.—The effect of 
commercial service entering from more than one 
point on a station perimeter is somewhat similar 
to dispersion. Since the policy of BuDocks is to 
purchase service at the cheapest possible rates, 
this usually necessitates a single-meter arrange- 
ment and a single entrance to the station. In 
some cases, however, utility companies have been 
willing to supply dual service and bill on a single- 
service basis. If arrangements cannot be nego- 
tiated presently, it may be wel’ to make plans for 
such an arrangement to be implemented when so 
directed by appropriate authority. 

(g) Lubricants and lubricating systems.— 
The lubricants used for turbines and other fast- 
moving equipment constitute ideal targets for a 
saboteur. To minimize sabotage, local stocks of 
lubricants should be stored in locked buildings in- 
side the utility plant area. 

Inspections of bearings for overheating should 
indicate failures in lubricants or adjustments. 
Although such inspections will not prevent sabo- 
tage, they will help to minimize possible damage 
as well as to serve as a check on safety equip- 
ment. More frequent inspections than normal 
may be warranted on equipment not protected by 
special warning devices. An inspection schedule 
should be established and rigidly maintained. 
Each unprotected bearing should be inspected at 
least once an hour. If any inspection indicates a 
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bearing is hotter than normal, it should be re- 
checked at 10 to 15 minute intervals until it 
returns to normal or the cause of overheating is 
determined. 

(h) Gate valves.—Gate valves may be dam- 
aged easily by jamming the gate against the seat 
with the adjustment wheel. Even if the valves 
are not damaged, service may be disrupted while 
the location of the disturbed valve is being traced. 
Although this may not cause permanent damage 
to the system, it may happen at a critical time 
and cause extensive damage to other facilities. 
For example, fire fighting crews could be delayed 
or critical station operations interrupted. 

In some cases, it may be possible to secure gate 
valves with a lock and chain. Of course, this will 
not prevent a determined saboteur from breaking 
in, but the resulting delay will increase his 
chances of being caught. Also, changes in valve 
settings should become apparent immediately. In 
cases where it is impractical to lock gate valves, 
the risk must be assumed and reliance placed on 
rapid replacement of damaged valves for conti- 
nuity of service. 

2. Electrical distribution systems.—Except for 
generating plants which will be discussed in the 
following section, transformer stations are the 
most critical points in electrical distribution sys- 
tems. It is highly important that these stations 
be well protected against possible sabotage. Spe- 
cial antisabotage protection may be required for 
banks of large transformers (500 kva or larger) 
- because these are highly critical, costly, and diffi- 
cult to replace. Transformer installations should 
be located in restricted areas, such as controlled or 
limited areas, and should be checked frequently by 
guard patrols. Buildings in which transformers 
are located should be locked and only authorized 
personnel permitted entry. Ordinarily, small 
pole-type transformers are not given any special 
protection against sabotage except that provided 
by patrols. However, if these transformers serve 
vital areas or are specially constructed, they may 
be given the same type of protection as that given 
larger units. 

It is believed that saboteurs probably would at- 
tempt to wreck oil-filled transformers by draining 
the oil. This would cause failure either by over- 
heating or by flashover to ground, possibly with 
serious fire resulting. Such an act of sabotage 
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could cause severe damage and at the same time 
provide ample time for the saboteur to leave the 
area before the failure or fire actually occurred. 
For this reason, patrols should be alert for oil 
leaks in transformers. Oil-filled transformers 
within buildings should be located in standard 
vaults or enclosures as recommended by the Na- 
tional Electrical Code. Such sites should be pro- 
vided with suitable extinguishers or extinguishing 
systems. If located outside, oil-filled transform- 
ers should be placed at sufficient distance from 
buildings to minimize possible fire spread. 

The light intensity of present airfield lighting 
systems is controlled by constant-current trans- 
formers. In these circuits all wiring funnels 
through a central point. This site, of course, 
presents a fine target for a saboteur. In addition, 
the voltage-regulation equipment is costly, com- 
plicated, and may be difficult to replace. Present 
operational requirements seem to preclude any 
design changes in these lighting systems. There- 
fore, in the event of serious damage by sabotage, 
emergency lighting kits may have to be used until 
repairs can be effected. 

Mobile emergency substations are now available 
to supplement the emergency sources of power 
normally available to a naval station. These sub- 
stations are assigned to selected locations within 
the continental United States so that they may be 
dispatched rapidly to stations whose power has 
been disrupted. The units are mounted on tan- 
dem-axle, double-drop, semitrailers which are 
towed with standard two-axle truck tractors. The 
emergency mobile substation shown in figure 10-7 
provides 3,000 kilovolt-amperes with a 13,200 volt 
tertiary. 

3. Power plants.—The overall protection of a 
power plant is essentially the same as for any other 
critical location. Power plants should be located 
in limited or controlled areas. It may be neces- 
sary also to include a portion of the area surround- 
ing the plant to facilitate movement of operating 
personnel from the plant proper to fuel yards or 
other outside facilities and still maintain the 
necessary control. Consistent with efficient oper- 
ation, the number of personnel granted authority 
to enter the plant should be held to an absolute 
minimum. Preferably, points of entry and exit 
should be located so that supervisory personnel as 
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Figure 10—7.—A mobile emergency substation. 


well as guards may observe movement in and out 
of the plant. 

Some of the power plant components which 
merit protection against sabotage include turbines, 
fuel supply, boiler feed water, condenser pumps, 
and overload relays and switch gear. 

(a) Turbines.—Some turbines have adjust- 
ments to control the setting of the turbine rotor. 
A change in setting could result in either exten- 
sive damage to the blades or in inefficient opera- 
tion. A simple antisabotage measure would be 
to remove or lock all adjustable wheels or screws. 

(b) Fuel supply.—If a single railroad barge 
or pipeline is the sole means of transportation for 
fuel, it might be relatively simple for a saboteur 
to disrupt service by destroying a bridge, a load- 
ing dock, a tunnel, or other critical facility. Al- 
though it may be reasonable to assume that trucks 
or other means of emergency transportation could 
be used to carry fuel, emergency demands on these 
services may be more than can be supported. 
Therefore, in critical instances it may be desirable 
to consider the use of a dual system of boilers, that 
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is, boilers which are designed for rapid conversion 
from oil to coal, or from coal to oil. 

Although coal conveyors represent a good tar- 
get for saboteurs, they also provide a vantage 
point from which the coal may be inspected visu- 
ally for nonmetallic objects. Metallic objects, of 
course, can be removed readily by installing com- 
mercially available magnets. With such protec- 
tive measures as these, any foreign material that 
might damage the fireboxes can be detected and 
removed before reaching the bunkers. 

Skip hoists and similar equipment for elevat- 
ing and handling coal are usually bottlenecks in 
processing coal from stock pile to boiler. As a 
result, these are critical items of equipment and 
somewhat vulnerable. The simple expedient of 
removing, disconnecting, or changing the adjust- 
ment on the automatic stop controls could do 
serious damage to both the equipment and the 
building. Because physical protection of these 
points is difficult, it may be well to make plans 
to be used in case the skip hoist is knocked out 
by sabotage. The most practical plan may be 
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stand-by portable belt-conveyor units to elevate 
the coal directly into the bunkers. 

Coal bunkers are critical items, but they are 
not especially vulnerable. Even if coal were fired 
at this point, probably little damage would result. 
It is doubtful whether it would be necessary to 
extinguish the fire because the coal from the 
location of the fire probably would be fed to the 
boiler ahead of other coal in the bunker. 

(c) Boiler feed water.—Although it might 
be difficult to accomplish, the possibility must not 
be overlooked that a contaminant might be in- 
troduced into the feed water of a large installa- 
tion. The most likely contaminant would be a 
material that produces deposits in the tubes. Pro- 
tection from this type of sabotage can be provided 
with a system of filters. However, if the normal 
source of water is satisfactory, the filters should 
be used only during an emergency. 

(d) Condenser pumps.—The operation of 
many power plants could be curtailed simply by 
flooding the pits containing the condenser pumps. 
If practicable, these pumps and their engines 
should be located above the height of flooding. 
In leu of this, various types of alarms can be 
installed on float valves in the pits to sound warn- 
ing when the water level reaches a critical point. 
In general, such alarms are satisfactory for nor- 
mal operations, but they are as vulnerable to sab- 
otage as the valves controlling the water within 
the pit. For this reason alarms do not provide 
100 percent protection from sabotage. Additional 
protection may be obtained in some cases by lock- 
ing the pit control valves. 

(e) Overload relays and switch gear.—Pres- 
ent policy requires that overload relays and 
switchgear must be located in a limited area 
within the power plant. Normally, the relays are 
sealed; despite this precaution however, periodic 
readings of the various relay meters are consid- 
ered advisable. Normal readings for each relay 
may vary slightly, but large deviations should 
be checked immediately. 

4. Water treatment facilities.—Although the 
feasibility of a saboteur using biological or chem- 
ical agents to contaminate the water supply has 
not been determined, this possibility merits serious 
consideration. Because of the ease with which 
biological agents may be prepared, the relatively 
small amount of agent required, and the difficulty 
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of detection, it would appear that BW agents are 
the most likely weapons with which to sabotage 
a water system. Fortunately, however, normal 
water-treatment equipment can be adapted readily 
to destroy most BW agents in water. The BW 
decontamination of water is discussed in chapter 
14, 

In the case of chemical contamination, the de- 
contamination treatment is not so simple. How- 
ever, special antisabotage equipment is not re- 
quired because the same methods, materials, and 
equipment can be used for water contaminated by 
sabotage as by open enemy offense. If water 
treatment facilities are not available on the sta- 
tion some plan should be devised to supply a 
limited amount of water for emergency drinking 
and cooking. This may involve the procurement 
of equipment for treating water on the station 
or provision for transporting potable water from 
a distant source. Shipyards may be able to draw 
limited amounts of water distilled by ships tied 
up at the yard. Water for boilers and similar 
uses will have to be drawn from the contaminated 
water supply. The CW decontamination of water 
also is discussed in chapter 14. 

Water tanks, water pumps, and other equip- 
ment essential to the operation and production 
of the water plant should be afforded adequate 
protection against sabotage. In general, tanks, 
pumping stations, pumps, and other equipment 
should be located within security areas and 
checked frequently by guards. Elevated water 
tanks should be fenced and the gates locked. 
Roof tanks should be secured by screening or 
locked roof doors. Pumping equipment located 
in a building should be protected by barred doors 
and windows. 

Automatic pumping stations should be equipped 
with electrical systems which check water supply 
and indicate water failure. It is possible to in- 
stall flow meters at these stations that record sta- 
tion flow at a central point. Damage to any 
station is then reflected immediately by the in- 
creased flow through the other stations. Pumps 
should have more than a single source of power 
for their operation. Some activities have found 
it desirable to connect electric motors to one side 
of their pumps and gas or diesel engines to the 
other side. If the electric system fails, it is pos- 
sible to switch to the gas or diesel engines. 
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5. Fuel storage and distribution systems.—If 
other requirements permit, aboveground fuel stor- 
age tanks should be the floating-roof type. The 
reason for this is their comparative safety from 
fire. Simple antisabotage measures for fuel stor- 
age include installing wire strainers on all vent 
pipes to prevent the introduction of contaminants, 
and securely locking all filling ports and valves 
except when the tank is actually being filled. 

To minimize sabotage, fuel distribution pipelines 
should be buried, even at water crossings. If pos- 
sible, these lines should be laid near a well-traveled 
roadway which has a right-of-way of at least 50 
feet. Grass and brush should be well cleared at all 
times so that guard patrols may have maximum 
unrestricted vision. 
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With the exception of large items, such as loco- 
motives, weight-handling equipment, and con- 
struction equipment, a saboteur desiring to cripple 
transportation facilities probably would concen- 
trate on the following: (1) maintenance and repair 
shops; (2) parking areas; (3) fuels and lubri- 
cants; and (4) roadways, tracks, and similar 
facilities. It is important, therefore, that adequate 
antisabotage protection be afforded these facilities. 

1. Maintenance and repair shops.—There are 
only a few practicable physical protection meas- 
ures that can be taken to protect maintenance and 
repair shops. It is possible, however, to provide 
a measure of protection with adequate organiza- 
tion and procedures. Generally, it is not prac- 
ticable to convert an entire shop area into a re- 
stricted or controlled area because of the large 
number of persons usually requiring access to the 
area. One way in which sabotage may be mini- 
mized is to designate certain portions of the shop 
as restricted or controlled areas. Depending upon 
the particular shop, such controlled areas might be 
the lubrication storage area, the locomotive repair 
shop, and other similar, critical areas. The prin- 
ciple involved here is merely to reduce and control 
the number of persons granted access to a given 
area. 

Another way to reduce sabotage, particularly at 
large stations, is to subdivide the shops. Under 
this system, a vehicle being repaired goes through 
several shops, such as the fuel-pump shop, the 
block-reboring shop, the crankshaft repair shop, 
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and so on. Because of checks from one shop to 
another, the chances of detecting an act of sabotage 
are increased, before real damage is done to the 
vehicle. It is recognized that this plan is not eco- 
nomical for small stations. Probably, only shops 
handling 200 or more items of equipment can 
operate on this plan. 

2. Parking areas.—At most activities there is 
insufficient inside storage space to park all station 
vehicles and equipment. Thus, one or more loca- 
tions for outside parking will be required. These 
parking sites should conform to the requirements 
previously described for security areas. In some 
cases, it may be possible to locate the dispatcher’s 
office so that guards will not be required during 
normal operating hours. 

Sometimes it is not practical to park all vehicles 
and equipment at a central parking site. For in- 
stance, it may be necessary to park tractors and 
other construction equipment overnight at a re- 
mote construction site. Probably it will not be 
economical to erect fences and to install other fea- 
tures required for a controlled area, therefore, 
antisabotage protection, in such cases, will consist - 
of guards only during nonworking hours. 
Whether portable lighting equipment is utilized 
will depend on the amount of equipment in the 
emergency parking area, the characteristics of 
the terrain, and the length of time the park will 
be used. In any event, cabs and vehicle hoods 
should be closed tightly, preferably locked. 

3. Fuels and lubricants.—Naval stations receive 
motor fuel either from a naval fuel depot or from 
local commercial sources. Fuel from Navy depots 
generally has undergone tests by a Navy labora- 
tory, therefore, any contamination will have been 
introduced after receipt at the supply depot. 
Sabotage at the depot would be difficult because of 
the large quantities of fuel involved. The vul- 
nerable point of sabotage would be during delivery 
or after receipt by the Public Works Department. 

It is current practice for commercial suppliers 
to make delivery directly to station storage tanks. 
Ordinarily, no security control is exercised during 
delivery from commercial storage facilities to the 
station. The danger of contamination at the bulk 
storage tanks can be discounted largely because of 
the large amount of fuel involved plus the fact 
that other users of these supplies probably would 
detect the contamination before delivery to the 
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Navy. The possibility of sabotage can be reduced 
by using Navy-owned tank trucks to deliver the 
fuel. 

The site selected for on-station fuel storage and 
pumps should be at the repair shops or at the main 
parking area. The latter is more desirable because 
of the restricted nature of the parking area. All 
filling ports of fuel storage tanks should be locked, 
except when actually in use. All vents should be 
equipped with screens to prevent the introduction 
of foreign material into the tank. Fuel filters and 
water separators are avallable commercially for 
use on filling-station type pumps. Although these 
units will not remove contamination which is solu- 
ble in fuel, they will remove water and other types 
of foreign material. 

Whether fuel tanks of individual vehicles are 
locked depends on the type of equipment and its 
operational requirements. For example, a lock 
system on sedans may be of doubtful value in com- 
parison to the increased difficulties of operation. 
On the other hand, locked fuel tanks probably are 
justified on larger and more expensive items, such 
as buses and yard locomotives. 

In general, the same procedures for delivery, 
on-station storage, and filtration previously out- 
lined for motor fuels also apply to lubricants. A 
standard procedure for inspecting seals on in- 
coming oil drums should be instituted. Oils re- 
ceived in drums with broken seals or under other 
unusual conditions should not be used until a 
laboratory sample has been checked to determine 
its suitability. 

Fuel and lubrication trucks used to service 
equipment that cannot be brought to the service 
station are especially vulnerable to sabotage. The 
filling ports on these vehicles should be locked 
and the key kept at the filling station. When not 
in use, the possibility of contaminating the con- 
tents of these vehicles can be reduced by parking 
them at one of the controlled parking areas. 

4. Koadways.—The protection of roadways and 
railroad tracks against sabotage is a difficult prob- 
lem. It is reported that an entire enemy division 
was held up by our forces in Korea simply by 
spreading roofing nails along a roadway. Imagine 
the difficulties caused by a similar act at a naval 
station during peak traffic hours! Such an act of 
sabotage could completely paralyze traffic and, 
perhaps, prevent the movement of fire apparatus 
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or other emergency equipment. Although the 
prevention of sych acts of sabotage may be outside 
the scope of responsibilities of the public works 
officer, the cleanup operation generally would be- 
come his problem. The most efficient equipment 
for a job of this type would be a truck-mounted 
magnet such as is often used for cleaning around 
uncrating areas. 

Railroad equipment may be sabotaged to cause 
derailment in several ways: (1) by loosening 
spikes and angle bars at joints, thus allowing the 
track to spread; (2) by removing bolts from 
switch rods; and (3) by placing obstacles on the 
tracks. Damage from some of these acts can be 
reduced by requiring brakemen (within the limits 
of safety regulations) to ride the forward end of 
of the locomotive watching for damaged track. 
The speed of the train should be slow enough, per- 
haps a maximum of 7 or 8 miles an hour, to permit 
visual inspection of the track. In addition, peri- 
odic inspections by a trackwalker may limit or 
warn of sabotage. 


STATION DESIGN AND LAYOUT 


Much physical security can be achieved by good 
station design and layout. In other words, sabo- 
tage can be reduced, or at least made more diffi- 
cult, simply by carefully planning such station 
features as physical] barriers, lighting, and alarm 
systems. These features will be discussed in de- 
tail after brief consideration is given to some of 
the principal security goals which may be attained 
through prudent design and layout. 

Insofar as security is concerned, the principal 
aims to be achieved by good station design and 
layout are: 

1. To reduce to a minimum the number of 

guards and patrols required to maintain a 
given level of security 


2. To segregate the vital areas of a station and 
reduce nonessential traffic through those 
areas 

3. Toachieve dispersal of personnel and critical 
supplies 


4. To provide adequate personnel protection. 
It must be remembered that special layout 
features of a protective nature will have only 
limited application for existing stations. The 
selection of a location for a new station in peace- 
time is based primarily on operational require- 
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ments. In time of emergency, however, the secu- 
rity of a critica] station may far overshadow minor 
operational considerations. It is necessary, there- 
fore, for existing stations to weigh carefully secu- 
rity versus operational efficiency in any new plans. 

1. Physical barriers —The primary purpose of 
physical barriers is to deny or impede access to 
security areas by unauthorized persons. Barriers 
accomplish this by defining the perimeter of secu- 
rity areas, creating a physical or psychological 
deterrent to entry, delaying intrusion thus in- 
creasing chances of detection by guards, facilitat- 
ing the effective utilization of guard forces, and 
directing personnel and vehicles in a manner to 
facilitate identification. 

Physical barriers may be classed either as nat- 
ural or structural barriers. Rivers, seas, cliffs, 
canyons, and other natural terrain difficult to 
traverse are examples of natural barriers. Struc- 
tural barriers are manmade devices, such as fences, 
walls, floors, roofs, grilles, bars, road blocks, and 
other items which resist penetration. 

To meet established standards, physical barriers 
are required for controlled areas, limited areas, 
and exclusion areas. For example, a barrier is 
required for the entire perimeter of both limited 
and exclusion areas. The type of barrier to be 
employed for these areas will depend upon local 
conditions. Special consideration must be given 
so that operating efficiency is not sacrificed through 
lack of planning and, conversely, that barriers are 
not sacrificed for operating efficiency. In general, 
the security requirements for controlled areas will 
be satisfied if natural or structural barriers are 
provided with suitable points for controlling entry 
and exit. To facilitate control and to make acci- 
dental intrusion inexcusable, these barriers should 
be posted against unauthorized entry. Sometimes 
the security of a limited or exclusion area may be 
required, but the temporary nature of the opera- 
tion makes the construction of perimeter barriers 
impracticable or unjustifiable. In such cases the 
reduction in security can be compensated by using 
additional guards. 

The number of entrances in a perimeter fence 
should be held to a minimum consistent with 
operational requirements. A combination of ped- 
estrian and vehicle gates is satisfactory, provided 
that separate lanes for each are included in the 
design. If auxiliary gates (in addition to princi- 
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pal entrances) are utilized for foot, vehicular, or 
rail traffic, these should be locked securely during 
hours when they are not in operation. 

A pass office should be incorporated in the de- 
sign of the main gate so that visitors will not pass 
the guards until a pass has been issued. If such 
a design is not practical for a given activity, an 
alternative would be to arrange fences in such a 
way that a visitor could not enter the station 
proper until he has been to the pass office. 

In some cases, the installation of special pro- 
tective equipment may be desirable at certain 
entrances. For example, inspectoscopes and other 
commercially available electronic devices may be 
installed to sound warning if personnel passing 
through the gate are carrying metal objects. It 
should be noted, however, that the Judge Advocate 
General has ruled that these devices may violate 
laws regarding personal search. Therefore, the 
law should be studied carefully by appropriate 
authorities prior to the procurement and installa- 
tion of this type of equipment. As an antisabo- 
tage measure, the usefulness of these devices is 
limited because they detect only metal objects. 

The number of guards required to keep a per- 
imeter fence under observation may be reduced 
materially by the use of elevated towers. These 
towers should be at least 25 feet high with an 
enclosed platform. Sometimes walkways around 
the enclosed portion are desirable. The height 
and spacing of guard towers will be controlled by 
obstructions in the line-of-sight. In no case, how- 
ever, Should these towers be spaced farther than 
500 feet apart, The towers should be constructed 
so that guards will have a clear vision through 
360 degrees. Tower facilities should include tele- 
phones and movable searchlights as well as gun 
racks and apertures for weapons. 

Sometimes unusual circumstances will require 
the use of special towers. For example, towers 
may be needed at critical points near an entrance 
to a railroad station, at places where railroad 
tracks pass through deep cuts, at tunnel entrances, 
or at bridges. Probably the most desirable towers 
for these purposes are those located at either side 
of the track and connected by a catwalk. Guards 
may then stand over a passing train to observe the 
contents of open rail cars. 

In the interest of security, parking areas for 
private vehicles should be located off station limits. 
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1f this is not feasible because station transporta- 
tion to and from the parking area is required, 
fenced parking areas may be established within 
the station. Additional security can be provided 
by guards at gates leading to the station proper. 
Inspection of packages, materials, and equipment 
carried by station employees through these gates 
will reduce the necessity for vehicle inspection. 


2. Protective lighting—As an antisabotage 
measure, protective lighting is designed to enable 
guards or civilian employees to observe activities 
in a given area and to take appropriate defensive 
action. In some respects, protective lighting acts 
as a psychological deterrent to potential intruders 
or amateur saboteurs. 


The four general types of protective lighting 
systems for use in a security program are briefly 
described as follows: 


(a) Continuous lighting.—This is the most 
common protective lighting system. It consists 
of a series of fixed luminaries arranged to flood 
a given area with light continuously during hours 
of darkness. 

(b) Stand-by lighting.—This system is simi- 
lar to continuous lighting except that the lumi- 
narles are not lighted continuously. Instead, they 
are automatically or manually turned on when sus- 
picious activities are detected or surmised. 

(e) Movable lighting —This type of lighting 
system consists of manually operated, movable 
searchlights which may be either lighted con- 
tinuously during hours of darkness or lighted 
only as needed. Normally, movable lighting is 
used to supplement either continuous lighting or 
stand-by lighting systems. 

(d) Emergency lighting.—An emergency 
hghting system may duplicate any or all of the 
previous types. Its use is limited to times of 
power failure or emergencies that render the regu- 
lar system inoperative. 

Protective lighting systems of the types pre- 
viously described are used to light entrances, 
perimeter lines, and interior areas of structures. 
In addition, these lighting systems are used also 
for special purposes. For example, certain facili- 
ties which constitute particularly desirable targets 
for saboteurs may be located and operated in a 
manner to attract a minimum of attention. Only 
high-priority facilities, such as those dealing with 


weapons or the storage of separated fissionable 
material, will fall into this category. In these 
special cases, the facilities are provided with a 
complete protective lighting system which, for 
reasons of high-level security, ¿s normally not 
lighted. However, the lighting system is ready 
for use in case of local emergency or suspicious 
activity in the area. Facilities of this category 
will also be equipped with a protective alarm 
system to help overcome the security limitations 
of guarding in darkness. Another special use of 
protective lighting involves those facilities of suffi- 
cient importance to justify guard towers. These 
towers, whether continuously or intermittently 
occupied, require a movable luminary or search- 
light system with a light located on each tower. 

In general, all facilities provided with protec- 
tive lighting systems should also have emergency 
lighting systems. The extent of these systems de- 
pends upon the importance of the facility. The 
emergency power source should be adequate to 
sustain protective lighting of all controlled or ex- 
clusion areas and structures within these areas. 
The system should be designed to go into operation 
automatically on failure of the normal source. 
Periodic inspection and test operation of the emer- 
gency system should be instituted. In addition to 
the emergency lighting system previously de- 
scribed, key control points should be equipped with 
portable generator-operated or battery-operated 
lights for use during the complete failure of even 
the emergency power supply. 

3. Design of protective lighting systems.— 
Designs for these systems will vary with station 
differences in terrain, atmospheric conditions, 
physical layout, and other similar factors. The 
data available from manufacturers of protective 
lighting equipment should be useful in preparing 
adequate designs. In addition, the following are 
offered as general guides for the design of pro- 


_tective lighting systems. 
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(a) Fixed luminary installations.—The cones 
of illumination of fixed luminaries should be 
directed downward and away from the area being 
protected and from the guards assigned to such 
protection. This lighting should be arranged to 
cause a minimum of shadows and a minimum of 
glare in the eyes of guard personnel. The lumi- 
naries for perimeter fence lighting should be 
located inside the protected area so that the light 
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pattern on the ground will include areas both 
inside and outside the fence. 


(b) Movable luminary installations.—A mov- 
able luminary on a guard tower should be installed 
to focus in all directions and thus light the entire 
area (usually 360 degrees) which the guard is 
expected to observe. This searchlight should be 
located so that the guard can operate 1t without 
undue exposure or without leaving his telephone 
or emergency weapons. 


(c) Power supply.—A dependable source of 
power is a prime requisite to every protective 
lighting system. Ordinarily, this will be the sta- 
tion’s normal power supply. However, a depend- 
able auxiliary source should be considered if the 
normal source is subject to frequent failures or is 
especially vulnerable to fire, flood, or similar 
hazards. 

(d) Wiring system.—Wiring circuits should 
be arranged so that the failure of any one lumi- 
nary will not darken a long section of perimeter 
line or a major segment of a critical circuit. Also, 
the circuits should be wired so that normal inter- 
ruptions, such as overloads, industrial accidents, 
or fires, will not disrupt the entire system. The 
controls for perimeter lighting should not be ac- 
cessible from outside the perimeter barrier. 

(e) Maintenance.—Protective lighting sys- 
tems should be designed to foster simple and eco- 
nomical maintenance. This includes a minimum 
of shutdown time for routine repairs, cleaning, 
and lamp replacement. | 

4. Protective alarm systems—These systems 
consist of electrical or mechanical devices which 
detect and announce unauthorized intrusion. The 
primary purposes of such systems are: (1) to pro- 
vide better utilization of available manpower by 
the substitution of mobile responding guard units 
for larger numbers of fixed guards or patrols; (2) 
to take the place of other necessary elements of 
physical security that cannot be used because of 
building layout, safety regulations, or operating 
requirements; and (3) to provide additional as- 
surance against human failures at vital points. 


In some cases the use of alarms in a protective 
program may be justified because of the critical 
importance of the facility. In this category would 
be those facilities which have a concentration of 
critical operations, materials, or data, and so con- 
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stitute high priority targets for sabotage. In 
other cases, owing to restrictions imposed by sta- 
tion layout or construction, alarms are necessary 
to take the place of the more conventional protec- 
tive elements, such as fences, lighting, and patrols. 

In determining the advisability of substituting 
alarms for other protective elements, a careful 
comparison of relative costs is essential. The in- 
itial cost of the system as well as recurring service 
and maintenance charges should be included in 
this comparison. It should be borne in mind that 
alarm systems have little salvage value, conse- 
quently the longevity of the activity being pro- 
tected is an important consideration. Obviously, 
it would be difficult to justify an alarm system for 
a temporary facility or an activity of short mis- 
sion duration. 

In addition to economic considerations, it must 
be remembered that all alarm systems can be cir- 
cumvented or disconnected by trained saboteurs. 
For example, a saboteur could pass over or under 
the beam of an electric eye or even disconnect some 
electrical systems. Also, he might use an alarm 
system to advantage by setting off the alarm at one 
point (to distract the guards) while gaining en- 
trance at another point. 

The principal types of alarms for security pro- 
tection are the central station alarm system and 
the local alarm system. A central alarm system 
is one in which the operation of electric protec- 
tion circuits and devices is automatically signaled 
to a central station. This station monitors the 
signal end of the alarm system, provides the re- 
sponse to the signal, and supervises the function- 
ing of the system. A local alarm system 1s one in 
which protective circuits and devices are con- 
nected to a visual or audible signal element, lo- 
cated in the immediate vicinity, that is answered 
by guards in the immediate area. 

The National Bureau of Fire Underwriters has 
established grade A and grade B classifications 
for central station and local alarm stations. Es- 
sentially, the difference between grade A and 
grade B central station systems is in the character 
of the response. Grade A systems require a force 
adequate to respond with two guards on all alarms 
in an average elapsed time of 10 minutes. Grade 
B systems require a force adequate to respond to 
all alarms with at least one guard in an average 
elapsed time of 15 minutes. Further details for 
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each type and grade of alarm system are contained 
in NBFU publications. 

Despite the variety of alarm equipment which 
is available commercially, there are three common 
elements in every alarm system. These are a de- 
tection device, an alarm or signal device, and an 
electrical or radio circuit for connecting these two 
devices. Among the most common detection de- 
vices are: (a) foils, screens, and traps that are 
damaged or disturbed by penetration; (b) photo- 
electric systems in which the interruption of a 
beam of light is detected; (c) electromagnetic 
waves or electronic system whereby interruption 
of a magnetic field is detected; (d) microphonic 
devices that detect sound and vibration; (e) pneu- 
matic detectors actuated by variations in air 
pressure; and (f) thermal detectors actuated by 
predetermined temperature limits. 

To afford the required degree of protection and 
to be acceptable as a protective unit, alarm in- 
stallations should meet the following minimum 
requirements: 


1. The system should be designed so that the 
interval of time between detection of activity 
and the possible achievement of sabotage is 
sufficient to permit apprehension by guards. 

2. Central station systems should be specified 


if guards are not continuously in the imme- 

diate vicinity to pick up a local alarm signal 

and make adequate response. 
. Central station alarm systems for facilities 
of exclusion rating should meet grade A re- 
quirement; elsewhere, as a minimum, they 
should meet the requirements of grade B. 
Local alarm systems should meet the mini- 
mum grade B requirements established by 
the NBFU for mercantile premises. 
All materials and equipment should meet 
NBFU specifications. Where applicable, all 
installations should be made in accordance 
with accepted NBFU standards for burglar 
alarm systems. 

5. New station layout.—In designing new naval 
stations, much can be done to increase security pro- 
tection and at the same time reduce the require- 
ments for guard forces. For example, it may be 
possible to group operations having like security 
requirements. Also, it may be possible in new sta- 
tion layouts to exercise some choice in the design 
of utilities, the layout of roads, entrances, parking 
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areas, and similar items. Some of the design fea- 
tures for these items have been discussed previ- 
ously in this chapter. The information contained 
in this section is concerned with roadways, non- 
essential facilities, and hospitals. 

(a) Roadways.—Roadways that carry essen- 
tial supplies to the station or between various de- 
partments on the station are prime targets for 
sabotage. In building security protection in new 
station layouts, it 1s undesirable to have bridges, 
tunnels, and other points where a single act of 
sabotage could stop or disrupt the flow of traffic. 
An example of this is a single road leading from a 
supply area to a dock area or a single road crossing 
a stream by means of a bridge. In designing a 
station, alternate locations of roads must be con- 
sidered. If this is not possible, it may be possible 
to substitute a heavy fill for a bridge. 

(b) Nonessential facilities.—Locations for 
facilities such as service stores, theaters, clubs, 
hobby shops, dependents’ dispensary, commissary 
stores, chapels, and other activities that attract 
considerable numbers of off-station personnel, 
should be segregated from the principal opera- 
tions of the base. It may be advisable in some 
cases to locate certain of these nonessential facili- 
ties outside the boundary fence. If this is not 
practical and it is necessary to locate these facili- 
ties inside the fence, it would be desirable to make 
a separate road from the main gate to the non- 
essential facilities. 

(c) Hospitals—The large numbers of visi- 
tors normally expected at hospitals should be con- 
sidered in selecting the sites for these facilities. 
For operational reasons, it 1s usually not desirable 
to locate these units in the area of nonessential 
activities discussed in the preceding paragraph. 
One solution to this problem would be to fence the 
hospital area completely and route all visitors 
through a special hospital gate. If this is not 
feasible, an alternate plan would be a fenced road 
from the main gate to the hospital area. Under 
this plan, hospital visitors could not visit other 
areas of the station without first returning to the 
main pass gate. 


PROTECTION OF BRIDGES, WATERFRONT, AND 
DRAINAGE STRUCTURES 


Any structure can be protected completely if 
sufficient personnel and equipment are used for 
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this purpose. In all probability, however, the 
means of providing 100 percent protection would 
become as formidable as the structure itself. For 
this reason, simplicity of design, placement, and 
operation are among the most important factors to 
be considered in any protective system. 

The protection of bridges, waterfront, and 
drainage structures involves defense against the 
threats of swimmers, boats, barges, mines, debris, 
and surface or submerged torpedoes. In general, 
these threats may be classed as drifting objects, 
propelled objects, and hand-placed objects (de- 
posited by swimmers or personnel on foot). 

Drifting objects may be defined as nonself- 
propelled barges, boats, debris, and mines, the 
movement of which is dependent upon the ve- 
locity of water or wind. Generally, these objects 
are surface floating, but they may be sub- 
merged at varying depths. Their velocity ap- 
proaches that of the stream and they move down- 
stream parallel to the velocity vectors of the 
stream. On bends or curves in the stream, they 
move toward the outside shore of the bend. It is 
obvious, of course, that objects in this class will 
approach the structure from the upstream side 
only. | 

Propelled objects may be defined as barges and 
boats which move under their own power. These 
objects may vary in displacement from hundreds 
of cubic feet to as little as one cubic foot. 

Hand-placed objects (usually explosive 
charges) constitute the major threat of swimmers 
or personnel operating from land. Self-contained 
breathing and propelling equipment enable a 
swimmer to choose his speed, depth, and direction 
of travel. In addition, a swimmer can exercise 
judgment, a factor which is lacking in the classes 
of threats previously mentioned. 

1. Protection of bridges and waterfront struc- 
tures.—The protection of these structures is simi- 
lar in many respects to the protection of harbors 
and may be divided into four phases: detection, 
location, interception, and destruction. These 
phases may occur individually or collectively de- 
pending upon the protection method used. 

The detection and location of objects may be by 
visual means, by listening devices, or by reflected- 
sound devices. In the case of surface objects or 
swimmers, shore and boat observation during day- 
light or with searchlights at night may be suff- 
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cient. The detection and location of underwater 
objects are more involved. However, there is a 
variety of heralds and listening equipment under 
development for harbor defense and long-range 
detection work. Details on these items will be 
found in NWP-40. 

After the object has been detected and located, 
the problem becomes one of interception and de- 
struction. In the case of drifting objects, inter- 
ception can be accomplished with floating craft. 
Nonself-propelled barges and boats can be taken 
in tow by small craft, hauled to shore, and neu- 
tralized. Floating objects may be intercepted 
with skim nets extended between two floating 
craft, operating similarly to mine-sweeping work. 
For continuous interception, a physical barrier 
will be necessary. Several types or designs of 
barriers are available; the design selected will 
depend on the threat. The most suitable barrier 
for the protection of bridges is a net or nets at- 
tached to a head rope and supported by floats. 
If the barrier is expected to stop torpedoes, power- 
driven boats, and heavier floating objects, specially 
designed nets will be required. 

2. Protection of drainage structures—Large 
drainage structures under roads and airfields con- 
stitute suitable targets for saboteurs. For example, 
a heavy explosive charge planted under a runway 
might deny use of that runway for the active de- 
fense of a large area. Furthermore, if the act 
was performed during a period of heavy rainfall, 
drainage might be impaired to the point that the 
entire station would become inoperative. It is, 
of course, not practicable to fence or otherwise 
cover the entrances and exits to these structures 
to deny access to saboteurs. 

On large drainage structures a relatively large 
quantity of explosive would be required to do 
more than harass the operating forces. If en- 
trances and exits to such structures are within the 
station boundary, the structure may be considered 
reasonably safe. However, a periodic check 
should be made of the interiors of all structures 
to prevent a saboteur from assembling, over a long 
period of time, the necessary materials to do ex- 
tensive damage. 


PROTECTION OF DRYDOCKING FACILITIES 


Among the most important facilities at naval 
stations and shipyards are the means for lifting 
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ships from the water for bottom inspection and 
repair. The facilities utilized for these purposes 
are graving docks, marine railways, and floating 
drydocks. Should the drydocking facilities be 
knocked out, an entire shipyard could be rendered 
virtually inoperative. It is obvious, therefore, 
that drydocking facilities are prime targets for 
saboteurs. 

Because of the nature of operations, the diver- 
sity of activities, and the large number of person- 
nel requiring access, probably it will not be feasible 
to classify the entire drydocking area as high as 
exclusion. However, it may be feasible to classify 
the area as limited. The level at which the protec- 
tive program is to be maintained will be deter- 
mined, of course, by those charged with security 
protection. In this connection, the CEC officer 
should be ready to advise concerning the vulnera- 
bility of the various installations and to make 
appropriate recommendations, as required in his 
particular field of responsibility. 

1. Graving docks.—Graving docks are essential 
installations of each permanent naval shipyard. 
Figure 10-8 shows a drydock at the San Francisco 
Naval Shipyard (Hunter’s Point). Although 
accessible from land and sea, these drydocks are 
within controlled areas of a naval station or ship- 


yard. Therefore, they have the moderate protec- 


tion of the natural barrier of adjacent water, the 
station fences with controlled points of entry and 
exit, guard patrols, and continuous strong illumi- 
nation which at some points approaches protective 
lighting. Normally, the water adjacent to a naval 
station is considered to be a natural barrier; how- 
ever, at times of high security, it may provide just 
the cover needed by a saboteur to inflict damage 
upon the gate or caisson closure of a graving dock. 

The application of protective measures to a dry- 
docking facility differs in one vital respect from 
that of most other station facilities of relatively 
high criticality. The difference is that an outside 
activity in the form of a docked vessel with differ- 
ent mission, requirements, and interests is present 
within the boundaries of the drydocking facility. 
Ships in dock are generally responsible for their 
own internal security. However, the protection 
of the station probably will include provision for 
free or limited access to ships in dock by vendors 
and others, according to circumstances. 

Some of the points to be considered in protect- 
ing graving docks include: (a) the waterside en- 
trance, (b) caissons and gates, (c) dock flooding 
gates, (d) protective lighting, and (e) pumpwells 
and pumping equipment. 
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Figure 10—8.—A drydock at the San Francisco Naval Shipyard. 
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(a) The water-side entrance.—Entrance clo- 
sures (caisson or gate) are vulnerable to water- 
borne explosive attacks by saboteurs. For ex- 
ample, crash boats, torpedoes, floating mines, or 
hand-placed charges could damage the closure and 
cause an uncontrollable flooding of the basin. 
Under a high head of water, complete failure of 
the closure would allow an in-rush of water to 
the dock basin that not only would jeopardize the 
lives of workmen, but also would cause unpredict- 
able damage to the ship in dock and to ships 
moored in the vicinity of the entrance. 

Entrance closures may be protected against 
water-borne attack by net and boom barriers as 
well as by sonar equipment. Heavy booms may be 
utilized to stop floating objects and to stop or de- 
flect surface craft. These booms should be spiked 
heavily to prevent being overridden by seasleds. 
Nets may be employed for protection against tor- 
pedoes and swimmers. The use of AN/FQS-2 
doppler sonar will enable security forces to detect 
underwater swimmers for a distance of about 200 
yards. The detection equipment needed to pro- 
tect graving docks is similar to that previously 
mentioned for use in harbor defense. 

(b) Caissons and gates.—Except for the 
security provided by net and boom barriers, the 
greatest protection of a caisson can be provided 
simply by locking the entrance hatch. If ventila- 
tion is required, a locked grating with small open- 
ings can be placed over the hatch. 

The interior of a caisson is an exclusion area of 
the highest order. The same is true of a closure 
gate; however, the interior of the gate is accessible 
only through manholes which are kept covered 
with entry permitted only for inspection and 
maintenance work. Since these manhole covers 
are exposed to view and the removal of holding 
nuts is time consuming, no further locking should 
be required. Repair or maintenance men should 
not be permitted to enter a caisson without a spe- 
cial pass from proper authority. Even so, such 
personnel should not be permitted inside the cais- 
son except in the presence of one of the assigned 
operating crew. 

(c) Dock flooding gates.—Sometimes dock 
basins are flooded through the caisson, but more 
often they are flooded through the sluice gates and 
the series of flooding tunnels in the basic structure 
of the dock. If a saboteur were to cause uncon- 
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trolled flooding of the dock, serious damage might 
result, particularly with a ship in dock which had 
openings in the underwater hull. 

To accomplish uncontrolled flooding of the dock, 
it would be necessary for a saboteur to destroy, or 


at least jam in an open position, the sluice gates 


in the tunnels or the gate valves in the pipes 
through the caisson. The sluice gate is operated 
from a chamber which is entered through a hatch 
or manhole in the coping of the dock. The sluice 
gate may be protected by declaring this area an 
exclusion area and by locking the manhole at such 
times as the sluice gate is not being operated. 
Additional protection may be afforded by install- 
ing locking devices on the control mechanism of 
the sluice gate. Access to the sluice gate valve and 
stem at the inner or nonpressure side is through 
a hatch or manhole which opens from the sluice 
gate chamber or from a separate access tube. This 
area must also be considered an exclusion area and 
the manhole should be locked securely at all times. 

All filling tunnels should be provided with stop 
logs that fit the entrance of the tunnels. These 
logs are lowered into place by a crane to stop the 
flow of water into the tunnels. However, if the 
dock were being flooded through these tunnels, 
it would be difficult to set the logs in place against 
the water pouring into the tunnel. Therefore, it 
is necessary to ease the water pressure to permit 
the logs to be placed. One way to accomplish this 
is by using a portable caisson which fits the intake 
opening. This caisson should be stowed near the 
opening, ready for immediate use. Another way 
to check the inrush of water through the tunnels 
is to fasten a hinged gate permanently to the open- 
ing. In an emergency, the free end of the gate 
could be dropped so that the water pressure would 
force it against the intake face. 

(d) Protective lighting.—Floodlighting of 
the drydock basin will be more than sufficient to 
meet the requirements of a limited area. If the 
dock is empty, less light may be required. How- 
ever, sufficient light should be provided to detect 
the presence of a person in any part of the basin. 
From a security standpoint, the normal station 
lighting is adequate for the controlled area around 
a dock. The stand-by, portable, and emergency 
lighting systems that may be provided for the 
station as a whole should be adequate for the pro- 
tective lighting of drydocking facilities. These 
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lighting systems have been described previously 
in this chapter. 

(e) Pump wells and pumping equipment.— 
Pump wells should be kept locked at all times. 
If it is necessary to use the entrance for ventila- 
tion, a grille, such as an expanded steel door, 
should be used in addition to the entrance door. 
The grille should be locked and have inaccessible 
hinges. Additional protection can be afforded by 
installing a protective alarm system. 

Since much of the vital operating equipment is 
located on the lower levels of the pump well, access 
to these areas should be restricted by screened 
enclosures or doors fitted with locks. This would 
also afford general protection to the main dewater- 
ing pumps, sluice gates, valves, and other auxiliary 
equipment. In addition to this protection, all 
valves and gates may be provided with locking 
devices. Some older pump well installations have 
skylights over the well. These should be protected 
by screens so that objects cannot be carelessly or 
deliberately dropped into the well. 

Entrance to the pump well should be barred 
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to all personnel not required to enter. Repair 
men should not be permitted to enter without a 
special pass from proper authority. Even with 
a pass, a repair man should not be permitted in 
the pump well in the absence of one of the assigned 
crew. 

Dewatering pumps and their controls are vital 
to the operation of a graving dock. Since these 
pumps are specially built for each installation, 
repair parts probably will not be as readily avail- 
able as for smaller pumps. Pumping equipment 
is especially subject to mechanical sabotage. It is 
subject also to hazards similar to those discussed 
under the heading, “Protection of Utilities,” there- 
fore, similar protective measures can be applied. 

2. Marine railways.—Like graving docks, ma- 
rine railways are located within the controlled 
areas of a naval shipyard or station and so are 
afforded moderate protection by the natural bar- 
rier of adjacent water, by the station fence, by 
patrol guards, and by protective lighting. Figure 
10-9 depicts a typical marine railway. 

Certain parts of a marine railway are especially 





Figure 10—9.—A typical marine railway. 
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vulnerable to sabotage. Moreover, the damage in- 
flicted probably would be more severe as a vessel 
is being hauled out by the railway for repairs. 
For this reason a saboteur could be expected to 
initiate action when a vessel is on the runway. 
The most vulnerable parts of a marine railway 
include the machinery house, the hauling machin- 
ery, and the hauling chain as well as timber haul- 
ing ways and cradles. Other parts, such as the 
water approach, concrete hauling ways, and steel 
cradles, have low vulnerability. 


The protection of specific parts of marine rail- 
ways will be discussed in the following para- 
graphs. This will include protective measures for 
the water-side entrance, cradles, hauling chains, 
and hauling machinery. 


(a) Protection from the water side.—Marine 
railways are somewhat less vulnerable to water- 
borne explosive attack than are graving docks. 
However, if directed against the seaward end of 
the railway, a heavy explosive could cause con- 
siderable damage to the end of the cradle and to 
the submerged sections of the groundways, track, 
rollers, and hauling chain. Since this damage 
would be mainly underwater, repairs probably 
would be slow and costly. 

As in the case of graving dock closures, physical 
barriers in the form of nets and booms may pro- 
vide adequate protection for marine railways 
against water-borne attack. Since a marine rail- 
way extends well out from the shore, it will be 
necessary also to protect the exposed sides as well 
as the seaward end. 

(b) Cradles.—The cradles of a marine rail- 
way are vulnerable to sabotage because explosive 
charges placed below the floor of the cradle would 
be concealed from normal view. Probably the 
best way to protect the cradles is to deny access to 
all personnel other than those regularly assigned. 
Also, when the railway is not in use or is under- 
going repair, personnel should not be permitted 
on the railway or to loiter in the vicinity. 

Timber cradles readily absorb paint, oils, and 
other combustible materials which are used in ship 
repair work. Because they constitute serious fire 
hazards and are classed as vulnerable, timber 
cradles may become the target for saboteurs spe- 
cializing in arson. To minimize possible fire dam- 
age, adequate fire-fighting equipment should be 


206 


provided near marine railways with timber 
cradles. 

(c) Hauling chains.—Serious damage to a 
single link of a hauling chain (see fig. 10-10) may 
render the chain temporarily useless and thus en- 
danger the cradle as well as any ship which might 
be on the blocks. Damage to the inhaul chain 
could permit the cradle to move down the track 
and, perhaps, off the runway. Even if a ship on 
the runway were not damaged, retrieving and 
rerigging the cradle would be both costly and time 
consuming. 

Hauling chain could be damaged by cutting, 
or by being burned or made brittle by arc welding. 
If it is necessary to perform cutting or welding 
operations near hauling chain, protection may be 
secured against intentional or accidental damage 
by covering the chain trough with a heavy panel 
or plate. 

A clever saboteur might be able to cause con- 
siderable damage to the hauling chain by utilizing 
the tremendous power of the hauling winch. For 
example, if pins or scrap were placed through the 
chain links to foul the sheaves, the heavy pull of 
the winch might carry away the sheaves or even 
break the chain. If metal bars were rigged over 
the rail or track below low water in a manner to 
prevent the movement of the cradle, the winch, in 
trying to move the cradle, could exert sufficient 
pressure to break the chain. Thorough inspec- 
tions of the hauling chain should be made prior 
to each movement of the cradle. Inspections will 
not prevent sabotage, but they should reveal 
above-water damage to chain links before they are 
subjected to the heavy pull exerted by the hauling 
winch. 

(d) Hauling machinery.—The machinery 
house of a marine railway should always be con- 
sidered an exclusion area. It should be locked 
securely except when the railway is in operation 
or when maintenance work is in progress within 
the house proper. Only regularly assigned per- 
sonnel and repairmen or inspectors (in the pres- 
ence of operating personnel) should be admitted to 
the machinery house. 

Adequate night illumination of the interior and 
exterior of the machinery house should be pro- 
vided to reveal the presence of persons at other 
than authorized times. Heavy screens or grilles 
which will not obstruct the view should be placed 
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Figure 10—10.—The hauling chain is clearly visible in this illustration of a marine railway at the Philadelphia Navy Yard. 
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age to some part of the railway, such as the car- 
riage, the winch, or the motor itself. As soon as 
abnormally high current demands are noted, rail- 
way operations should be suspended immediately 
and an investigation made of the cause of the high 
ammeter reading. Operations should not be re- 
sumed until the necessary remedial measures have 
been taken. 

3. Floating drydocks.—F loating drydocks have 
become an essential adjunct of the naval fleet in 
docking and repairing damaged vessels at bases 
in advanced theaters of operation. They are also 
essential to the docking of naval vessels and mer- 
chant auxiliaries at permanently established shore 
activities. There are several different types of 
floating drydocks. Figure 10-11 illustrates an 


(ARD). 


Figure 10—11.—An auxiliary repair dock 
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auxiliary repair dock (ARD) which has a ship’s 
lines and is similar to a ship in general arrange- 
ment. Figure 10-12 shows an auxiliary floating 
dock, big class, (AFDB). This type of dock is 
composed of sections which are towed individually. 
As many as 7, 8, or 9 of these sections may be joined 
together to form a complete dock. 

Floating drydocks are vulnerable to sabotage 
attack and must be protected because the loss of 
the services of a dock may prove of serious con- 
sequence to vessels operating within the area. 
Because of their limited stability during the dock- 
ing and undocking of vessels, floating drydocks 
are susceptible to being capsized or broken in two. 
Also, their high voltage electrical equipment is 
vulnerable. In addition, the exterior surfaces of 
timber planking usually become impregnated with 
fuel oil, paint, and other combustible materials 
and are highly vulnerable to arson attack. 

When operating at a naval station or shipyard, 
floating drydocks have the moderate protection of 
the adjacent water, the controlled points of entry 
and exit, guard patrols, and continuous strong 
illumination during darkness. When operating 
at bases in advanced areas, these docks will have 
the protection of adjacent waters because normally 
they will be moored separately from other craft. 
Additional protective measures must be estab- 
lished within the dock itself. 

The different areas of naval vessels and craft, 
such as decks, compartments, tanks, and magazines 
are not classified usually as security areas of differ- 
ent degrees of control. Aboard such craft, locks 
are used to prevent entry of unauthorized persons 
to certain compartments, and certain areas may be 
roped off during visiting hours. 

Among the most vulnerable items which merit 
antisabotage protection on a floating drydock are 
flooding and pumping equipment, the power plant, 
weight-handling equipment, and hydraulic steer- 
ing units. Some of the more important protective 
measures for each of these items will be discussed 
in the following paragraphs. 

(a) Flooding and pumping equipment.—The 
most effective method of inflicting serious damage 
to a floating drydock is to introduce such uneven 
distribution of water into the ballast compart- 
ments as to jeopardize its stability or to subject 
its structural members to dangerous overstresses. 
Except for actual rupture of the hull plating, the 
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Figure 10—12.—The AFDB—1 with the U. S. S. Idaho in dock. 


only way that improper ballast distribution can be 
effected is through the pumps and flooding valves. 

Valves operators, pumps, and their controls 
can be protected against -sabotage simply by 
locking the compartment in which they are lo- 
cated. Additional protection may be afforded by 
installing locking devices on each individual piece 
of equipment. 
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Equalizing or cross-over valves and connections 
are installed on many floating drydocks to pro- 
vide flexibility in operating the docks. For ex- 
ample, if certain pumps or valves are being over- 
hauled, cross-over connections permit adjacent 
tanks to be flooded or dewatered. Since both the 
list and trim can be affected by cross-over con- 
nections, it is obvious that they must be guarded 
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carefully. This can be accomplished by equip- 
ping the equalizing or cross-over valves with 
separate locking devices which must be kept 
locked at all times except for emergency uses. 
Also, all cross-over valves must be inspected care- 
fully at the completion of each docking operation 
and be reported locked in a closed position to 
the person in control of the dock. Usually, a 
notation of this fact is made in the operating log 
at the control station. 

Immediate warning of any changed or chang- 
ing water levels within the various ballast com- 
partments is given by such devices as clinometers, 
draft and deflection gages, water level indicators, 
and sounding tubes. These devices are of great 
importance in maintaining a stable and unstressed 
dock during pumping and flooding operations. 
Therefore, as part of the protection program of 
the dock, it 1s imperative that these instruments 
be properly maintained and operated. Since all 
types of water level indicating systems depend 
upon air and electricity for operation, either or 
both of these supplies represent targets of 
sabotage. 

All ballast compartments are fitted with some 
kind of venting system. Such a system is neces- 
sary to prevent undue pressure or vacuum within 
the tanks during flooding and dewatering opera- 
tions. Improper venting could cause serious 
structural damage to the dock due to excessive 
pressures on bulkheads or decks. To protect the 
venting system, all vent pipes and fittings should 
be checked periodically for stoppages, improper 
adjustments, and other conditions which could 
cause improper functioning of the system. Also, 
all vent openings should be secured with protec- 
tive screens to prevent the introduction of foreign 
objects into the venting tubes. 

(b) Power plants.—When operated at naval 
shore stations, floating drydocks of the Yard 
Floating Drydock type, have no electric power 
generating equipment installed. Instead, they de- 
pend on power from the central supply of the 
station. On the other hand, military floating 
drydocks are designed for independent operation 
and have their own power plants installed. When 
these docks operate alongside piers, they may re- 
ceive power from the station supply. Whether 
power is generated on board the dock or received 
from a station, power plants and their distribu- 
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tion systems usually present attractive targets for 
saboteurs. In general, the physical security 
measures for power plants and electrical distri- 
bution systems which were discussed earlier in this 
chapter can be applied equally to floating 
drydocks. 

(c) Weight-handling equipment.—Cranes, 
elevators, capstans, winches, and side wall jack- 
ing equipment comprise the weight-handling 
equipment on a floating drydock. 

Cranes are essential to the operation of a dock 
and they are especially vulnerable to misuse, 
either accidental or intentional. For example, 
overturning a crane or dropping a heavy load into 
the dock could cause considerable damage. The 
following protective measures may be employed 
to safeguard a crane: (1) only assigned personnel 
should be permitted on the gantry, the boom, or 
in the vicinity of the cab; (2) machinery spaces 
and operator’s cab must be locked when not in 
use; (3) a pre-operation inspection should be 
made of all safety devices; (4) wheel chocks, 
crane stops, and rail clamps should be secured in 
place when the crane is secured; (5) guy wires 
and turnbuckles should be used to give the crane 
greater stability when needed; and (6) the crane 
hook should be secured when not in use so that 
it is out of reach. 

Elevators are not essential to the operation of 
a floating drydock, but are installed primarily for 
convenience in handling personnel and freight. 
Elevators are vulnerable to nuisance sabotage at- 
tacks because of their exposed hoisting gear. 
Periodic inspections should be made of all safety 
devices to ensure that all cables are sound and 
firmly attached. 

Because its structural integrity is so essential 
to the safe raising and lowering of side walls, 
jacking equipment may well become the object of 
a sabotage attack. The jacking columns are 
especially vulnerable. If these were to be weak- 
ened structurally, they might collapse under the 
weight of a side wall and cause severe damage to 
personnel as well as to the side wall itself. Usu- 
ally, side wall jacking equipment is stored for 
long periods of time in unprotected areas. Such 
conditions favor the work of a saboteur. If possi- 
ble, jacking equipment should be stored in pro- 
tected, undercover storage. Also, a thorough 
inspection, with special emphasis on the jacking 
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columns, should be made prior to using this 
equipment. 

(d) Hydraulic steering units—The ARD 
type of floating drydock is equipped with a hy- 
draulic steering unit which is used only when the 
dock is under tow. At this time the unit must be 
accessible and may be considered highly vulner- 
able. During extended periods between uses of 
this equipment, protection should be provided in 
the form of periodic inspections. The purposes of 
such inspections are to determine operational 
readiness of the unit and to disclose possible 
sabotage. The entrance door to the area in which 
the unit is located must be kept locked except to 
authorized personnel. 


PROTECTION OF STORAGE AND SUPPLY DEPOTS 


The storage and supply depots considered here 
are those normally operated by the Bureau of 
Yards and Docks, for example, a U. S. Naval Con- 
struction Equipment Depot. The prime purpose 
of these depots is to supply serviceable equipment 
to the using forces. To this end, the major prob- 
lems are protection while in storage and inspection 
prior to shipment. Both of these problems may 
assume major proportions in the event of wide- 
spread sabotage. 

1. Protection during storage.——The amount of 
protection afforded during storage will depend 
upon the classification of the storage yard. The 
areas for live and dead storage yards should meet 
the requirements for a controlled area. Ready-to- 
ship storage yards should meet the requirements 
of a limited area. The requirements for these 
kinds of security areas have been discussed in pre- 
vious sections of this chapter. 
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2. Inspection prior to shipment.—Periodic in- 
spection and tests of equipment in storage are 
covered in NAVDOCKS P-137, Storage and 
Shipment Equipment. It is considered that the 
inspections and tests which are outlined here for 
various types of equipment and storage will pro- 
vide the maximum practicable amount of protec- 
tion. Although not preventing acts of sabotage, 
these inspections will tend to minimize the damage 
from such acts. Also, inspections reveal when 
sabotage has taken place and thus permit security 
forces to devise methods of preventing further 
sabotage. 

To have real significance, inspections must be 
thorough and in considerable detail. Ordinarily, 
a great many man-hours are required to conduct 
an inspection. Unless adequate numbers of in- 
spection personnel are available, the time for a 
complete inspection of all equipment assigned to 
a battalion may take as long as several weeks. 
The greater the time from inspection to actual 
shipment, the greater is the chance for sabotage. 

3. Operating procedure.—A detailed procedure 
for the inspection and operation of equipment 
supply depots is beyond the scope of this chapter. 
In general, the procedure must include sufficient 
checks to ensure that any acts of sabotage are 
detected before shipment. Although specific 
operating procedures are not covered in current 
NAVDOCKS technical publications, various de- 
pots have developed procedures suited to their 
needs. If the procedures are satisfactory in cor- 
recting unintentional mistakes and oversights 
occurring during processing and shipment, they 
will be generally satisfactory for preventing the 
shipment of sabotaged equipment. 
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PROTECTIVE BASE LAYOUT AND STRUCTURES 


This chapter should be of considerable interest 
to a CEC officer because it is primarily concerned 
with engineering matters, such as design of per- 
sonnel shelters, structural modifications of 
structures, protective planning, dispersion, and 
duplication of facilities. Each of these topics 
is, of course, directed toward improving the re- 
sistance of the Shore Establishment against 
ABC attack. It may be well to note at this point 
that while protective construction considers all 
effects from all weapons, it is the blast effect 
from nuclear weapons which structurally is the 
most critical factor, and it generally controls 
other factors. For this reason blast effects may 
appear to receive more emphasis in this chapter 
than other effects of enemy attack. After dis- 
cussing the requirements for protective construc- 
tion and the general engineering measures em- 
ployed, the chapter turns to specific protective 
measures for both personnel and equipment. 


NAVAL POLICY ON PROTECTIVE CONSTRUCTION 


The purpose of a protective construction pro- 
gram is to make it possible for the Navy to carry 
out its essential missions despite enemy attack. 
With the advent of nuclear weapons, it has be- 
come virtually impossible and certainly uneco- 
nomical to provide 100 percent protection to any 
given facility. Fortunately, however, an attack 
against the United States with ABC weapons 
. would require the enemy to risk a great deal of 
critical equipment, weapons, and personnel. This 
means that the enemy will be quite selective in his 
targets and even limited in the number of targets 
attacked. Therefore, it is reasonable to assume 
that an enemy will choose to attack those targets 
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the destruction of which will do the most dam- 

age to our country. The task of the enemy can 

be made more difficult by reducing the “fatness” 
of our targets or by reducing the potential area 

of damage. If, for example, by duplicating a 

critical facility, we can force the enemy to ex- 

pend two weapons instead of one, then our pro- 
tective program is effective. 

In general, the purpose may be accomplished 
by: 

1. Reducing the size and importance of any 
given target, or limiting the size of activities 
and moving them away from other potential 
targets. 

. Increasing the resistance of important struc- 
tures and thus reduce the probability of their 
destruction in a given attack. 

It is understood that the success of a protec- 
tion program depends on its economic feasibility. 
If carried to the ultimate, present naval policy 
on protective construction will cost a great deal 
of money because it is contrary to certain prin- 
ciples that have been followed throughout the 
years. In times past it was considered good en- 
gineering practice to group and concentrate ac- 
tivities and facilities for ease of administration 
and logistic support. For example, a new hospi- 
tal serving a general] area was usually located at 
the largest activity in that area. It was not un- 
common to locate sites for new supply activities 
or schools within the confines of large naval com- 
plexes. Often naval facilities were located in 
or near industrial complexes or cities. Many of 
these activities could carry out their missions just 
as effectively if located a hundred or more miles 
from their present sites. Although many such 
activities might not constitute important targets 
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themselves, careful study of appropriate maps 
will show that these activities are now vulnerable 
to attack because they are located in areas that 
undoubtedly are potential enemy targets. 

It is obvious that the entire Naval Shore Es- 
tablishment cannot be rebuilt overnight. How- 
ever, we can do something about the new con- 
struction we undertake and we can afford to do 
something about the most important of our fa- 
cilities. Essentially, this is the aim of present 
naval policy on protective construction. If care- 
fully applied, this policy will result in a gradual 
improvement of the resistance of the Shore Es- 
tablishment to ABC attack. 


GENERAL MEANS OF PROTECTION 


Varying types of protection against ABC at- 
tack can be provided personnel and facilities by 
such means as (1) dispersion, (2) duplicate or 
alternate facilities, and (3) strengthened struc- 
tures, including underground structures for high 
blast pressures, or “slanting” construction for 
relatively low blast pressures. Reliance for pro- 
tection need not be placed entirely on any single 
means. Instead, a balanced combination involv- 
ing several methods may be utilized in a compre- 
hensive protection program at a naval shore 
installation. It is obvious that a standard pro- 
tection program cannot be developed which will 
fit all activities. In addition to certain economic 
considerations, each activity will have to evalu- 
ate its needs for protection from ABC attack in 
terms of its mission, size, vulnerability, and 
strategic importance. 

1. Dispersion.—Dispersion is the most effective 
means of reducing vulnerability against enemy at- 
tack. The two forms in which dispersion may be 
utilized are dispersal in space and dispersal in 
time. In either case the underlying principle is 
simply to provide distance from the site of ex- 
pected attack. 

Dispersal in space (decentralization) may be 
defined as the act of separating personnel, mate- 
rials, equipment, or facilities from each other or 
from a probable target area for the purpose of 
reducing vulnerability to enemy action. The dis- 
tances involved in dispersal in space should not 
be confused with dispersal within a single activ- 
ity, but rather in terms of miles from a probable 
target. 


Dispersal in time may be regarded as the use 
of split or alternate work shifts so that only a 
fraction of the entire work force is in the same area 
at one time. This type of dispersal may be effec- 
tive when personnel represent the only critical 
part of the facility to be protected. 

2. Duplicate or alternate facilities —Provisions 
for duplicate facilities that can pick up an im- 
portant mission or function should be included in 
planning the protection of the Shore Establish- 
ment. For example, if other protective measures 
prove impracticable or inadequate, plans should 
be made for the missions of certain vital facilities 
to be carried on by another facility located at 
another activity. 

3. Strengthened construction.—Sometimes dis- 
persion and duplication are neither feasible nor 
entirely adequate. Under these conditions it will 
be necessary to provide protection by increasing 
the structural resistance of structures. Generally, 
this is considered the least desirable means of pro- 
tection because of the extreme cost of making ex- 
isting structures more resistant to the high blast 
overpressures of nuclear explosions. 

The resistance of all structures may be mate- 
rially increased at no appreciable increase in cost 
if the requirement to resist blast is considered dur- 
ing the design phase. For instance, the mainte- 
nance of continuity of steel over columns, to pro- 
vide for reversal of stresses, does not increase the 
cost of the structure, but will add considerable re- 
sistance. Likewise, a modest increase in the size 
of anchor bolts may well be the difference between 
a building overturning or not, if subjected to low 
blast overpressures. 

The following items describe the relationship 
between methods and costs, and overpressures. 
They may be used as practical rules of thumb. 

1. Dispersal outside of target areas constitutes 
the best method of providing protection. This is 
true from the viewpoint of economy of construc- 
tion as well as feasibility of application. 

2. Duplication of facilities is also an effective 
method of protection. Important missions should 
be assigned whenever practicable to one or more 
existing facilities as emergency alternates to the 
prime facility. This action may reduce the im- 
portance category of the existing facility and thus 
eliminate the need for other types of protection. 

3. Protection (especially with pressures above 5 
psi) of an existing facility is a most difficult task. 
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Such protection is not only expensive, but some- 
times impossible to achieve. Even if possible of 
attainment, this method of protection should be 
undertaken only when the facility cannot be re- 
located outside a target area in either existing or 
new buildings. 

4. Depending upon spans, dimensions, shapes, 
and certain other factors, aboveground construc- 
tion becomes unfeasible at pressures of approxi- 
mately 30 to 40 psi. Buried or underground con- 
struction is then an alternate method of protec- 
tion. 

5. The cost of protection for a new structure 
will be governed generally by the blast pressures 
obtained from target analysis. For a given blast 
pressure there will be further variations in cost 
due to the clear spans required in the framing 
arrangement. Other factors affecting costs are 


special entrances, ventilation, lighting for win- 
dowless structures, and access or drainage for 
buried structures. 

6. For pressures up to about 2 psi, the neces- 
sary degree of protection may be obtained by the 
application of the principles of slanting construc- 
tion at an average added cost of approximately 
5 percent. Principles of slanting construction are 
discussed later in this chapter. The cost of pro- 
tection for other pressures and arrangements of 
framing may be estimated from the data contained 
in table 11-1. These factors pertain to new con- 
struction and cover the cost of the structure only; 
they do not include the cost of equipment, services, 
or appurtenances. 

7. In estimating the cost of protection to exist- 
ing facilities, the factors given in table 11-1 should 
be increased by 50 percent. 





Figure 11—1.—All sizes of ball bearings were manufactured in this German underground factory. 
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TABLE 11-1.—Factors by which cost of conventional con- 
struction should be multiplied to obtain the cost of new 
above ground construction for providing protection under 
various blast pressures 


Maximum clear 
span in structure 
(in ft) 


Peak overpressure (psi) 
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8. In certain instances and for pressures in ex- 
cess of 25 psi, the cost of a buried structure may 
be somewhat less than that of a surface structure. 
Where topography and ground water conditions 
permit, the costs of underground construction may 
be estimated as 25 percent less than those given 
in table 11-1 for surface structures. 

9. In the case of multistory buildings, consid- 
eration should be given to gaining any protected 
space required by having one or more floors below 
ground. 

10. Where any level of structural protection is 
involved, fire-resistant materials and design 
should be used to the maximum possible degree. 

11. Spacing between buildings to serve as fire 
lanes for protection against fires originating from 
an atomic attack should be at least one and one- 
half, or preferably, twice the prescribed standard 
for building spacing. The cost of creating fire 
lanes of this dimension should be considered in 
making protective construction recommendations. 

12. Elevated storage tanks are especially vul- 
nerable to blast and are difficult to protect in 
pressure zones above 25 psi. In general, it will 
be more economical to provide new underground 
storage tanks than to attempt to strengthen ex- 
isting elevated tanks. 

13. Simple burial of utility distribution systems 
will provide a high degree of protection. 

14. Ordinarily, communication and transmis- 
sion towers can withstand pressures up to 10 psi. 
For higher pressure levels, consideration should 
be given to additional guys to existing towers, 
provision of emergency replacements, such as 
readily erected hinged poles, or relocating the 
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towers. Balloons may be an alternate for emer- 
gency aerials. 

15. Waterfront structures, such as piers, 
wharves, and graving docks, will generally with- 
stand blast pressures in excess of those for which 
it is feasible to design supporting buildings. For 
pressures of 50 psi or more, standby caissons 
should be provided for graving docks. Damage 
to caissons from lower pressures probably would 
be local in character and insufficient to cause com- 
plete structural collapse. 

16. Some protection can be provided portal 
cranes and crane runways by means of stabilizing 
guys and tie-down devices. 

Careful examination of the foregoing items will 
reveal that gaining structural protection from 
high blast pressures may be considered in two 
general ways, that is, aboveground and under- 
ground. It is not within the province of this 
text to discuss the details or methods of design 
and analysis. It should be realized, however, 
that with present knowledge and techniques, the 
analysis of structures under blast loadings is time 
consuming compared to conventional static de- 
sign. At the present time the American Society 
of Civil Engineers (ASCE) has a committee 
working on the development of a simplified 
method for use by structural engineers. Other 
engineering agencies interested in blast resistant 
design are also developing criteria and methods. 

As noted previously, when structures are re- 
quired to resist blast pressures exceeding 25 psi, 
it is usually more economical to consider under- 
ground construction. Since this type of construc- 
tion has been used for a great number of years, 
more data and information are available than 
in the case of blast-resistant aboveground struc- 
tures. Some recent examples of belowground 
military installations include the buried pillboxes 
of the Maginot Line, the tunnels of Corregidor, 
the Japanese bunkers and caves on Pacific Islands, 
the Berlin air-raid shelters, the deep underground 
German manufacturing plants (see fig. 11-1), and 
the vast underground berthing and repair facili- 
ties for Swedish naval vessels. 

In most cases the underground structures which 
have been subjected to enemy attack successfully 
accomplished their purpose by protecting occu- 
pants and material from the weapons used against 
them. Most of the underground structures that 
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yielded to enemy action did so for reasons other 
than physical damage to the structure. For ex- 
ample, during World War II, the occupants of 
some belowground protective structures sur- 
rendered either for psychological reasons, or be- 
cause of injuries caused by fire, blast, or radiation, 
even though the structures remained relatively 
intact. 

In general, the two types of underground struc- 
tures are buried and tunnel-type structures. The 
former includes buried, semiburied, and cut-and- 
cover structures. These are constructed either 
partially or fully below ground level and then 
covered by a protective earth fill. The latter type 
refers to tunnels, caverns, caves, and mines ex- 
cavated many feet below the ground. 

(a) Buried structures.—Semiburied struc- 
tures appear to be well suited for personnel pro- 
tective shelters because they are readily adaptable 
to a wide variety of local conditions. On the 
other hand, tunnel-type construction requires 
favorable rock formations and terrain. Also, this 
kind of construction is usually both expensive and 
time consuming. Normally, tunnel-type construc- 
tion is justifiable only for installations of vital 
national importance. 

Buried and semiburied structures possess cer- 
tain advantages over aboveground structures In 
resisting blast, radiation, and thermal effects of 
nuclear weapons. Blast effects on semiburied 
structures tend to be minimized because the shape 
of the earth fill is generally favorable to the 
passage of the blast wave. In other words, the 
silhouette of the earth fill (with the exception of 
the entryways) tends to minimize multiple re- 
flections and attendant pressure increases. Com- 
pletely buried structures are even better in this 
respect because of the absence of the projecting 
mound of earth fill. Also, it has been reported 
that an earth cover causes some reduction in the 
transient load transmitted to the walls and roof 
of buried and semiburied structures. This re- 
duction increases with the depth of cover. In- 
dications are that it also varies with the type, 
density, and moisture content of the cover 
material. | 

Semiburied and buried structures are effective 
in reducing the effects of nuclear radiation. At 
one-half mile from ground zero of a nominal (20 
KT) atomic air burst, 24 inches of concrete will 
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reduce the initial gamma radiation to less than 50 
roentgens. Twelve inches of concrete would be 
almost as effective slightly beyond three-fourths 
of a mile. It is to be noted that the thickness of 
materials may be measured along radial lines from 
the point of detonation and, therefore, the struc- 
ture profits by the obliquity with which radiation 
strikes it. 

In connection with the planning of semiburied 
structures, there are several other points which 
merit consideration. Since all semiburied or 
buried structures require entry through fill ma- 
terial, wing or retaining walls will be needed to 
support this fill. Depending upon direction, dis- 
tance, and height of the burst, these walls may be 
subjected to reflected pressures which will neces- 
sitate special design or arrangement to prevent 
their collapse. The entryways should be arranged 
so that they shield the entrance to the structure 
from direct nuclear or thermal radiation, par- 
ticularly if there are no doors. This may be ac- 
complished by one or more right angle turns, or 
by constructing the entry normal to the entrance, 
and then extending the roof and fill of the struc- 
ture over the entryway. An ideal solution is to 
construct the normal entryway completely 
through the fill, thus avoiding a dead-end trap or 
pocket. This type of entryway reduces the pos- 
sibility of multiple reflections and pressure 
increases. 

There are many possibilities as to types of con- 
struction materials, shapes, sizes, and arrange- 
ments which may be used for semiburied struc- 
tures. Shapes and arrangements which result in 
the most effective resistance against collapse 
should be employed. Circular or arched sections 
are good in this respect, but not so efficient as to 
space utilization. Although precast concrete con- 
struction offers many advantages, any substantial 
construction material may be employed. Figure 
11-2 depicts a model precast concrete shelter. It 
must be remembered that as the thickness and 
density of the material are reduced, protection 
against radiation will require larger amounts of 
earth cover. 

Where shelters are required mainly for person- 
nel protective purposes and not to house vital 
operational or control activities, much simpler 
methods can be used. Shallow tunnels cut into 
hillsides, with entries at right angles to the main 





Figure 11—2.—A BuDocks model of a precast concrete shelter. 


tunnel, provide very effective shelters. In Naga- 
saki, such shelters protected persons from blast 
and from thermal and nuclear radiations very 
close to ground zero. 

(b) Tunnel-type structures—Properly de- 
signed deep underground structures offer the best 
protection against all presently known forms of 
enemy attack. Tunnel-type structures are ideal 
for vital industrial and military facilities, for 
storage of critical munitions and supplies, and 
for other installations which warrant complete 
protection. Figure 11-3 shows the interior of 
the Atchison (Kansas) Storage Facility. 

Limestone mines are, perhaps, the most nu- 
merous of existing mines that can be adapted 
readily to house personnel and material. Salt 
mines, coal mines, and others which utilize deep, 
vertical shafts are not always desirable because 
of limited accessibility. Generally, limestone 
mines are found in formations which permit ex- 
tensive excavated areas that can be reached 
through horizontal entries from the sides of hills, 
cliffs, or existing quarries. Ordinarily, ceiling 
heights in these mines are quite favorable, rarely 
less than 15 to 20 feet. 
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Temperature and humidity conditions in ex- 
isting mines are relatively constant. The earth 
and rock cover tends to have a stabilizing in- 
fluence on underground temperatures. Thus, 
there are no seasonal extremes in tunnel-type 
structures. Although the mean annual under- 
ground temperature may be as low as 55 degrees, 
cooling probably would be required if under- 
ground spaces were occupied by personnel and 
heat producing equipment. 

Certain foreign countries, notably Germany, 
Japan, and Sweden, have made progress in plac- 
ing certain vital segments of industrial and mili- 
tary might in deep underground mines and ex- 
cavations. By 1948, heavy Allied bombing 
threatened to disrupt German production. Con- 
sequently, a total of 96 million square feet of 
underground industrial space was planned. By 
the end of the war some 14 million square feet of 
underground space were in use and nearly 60 
million square feet were under various stages of 
construction. At the close of World War II, 
Japan had constructed more than 3 million square 
feet of underground space. In general, Japa- 
nese underground installations were cruder than 
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Figure 11-—3.— Interior of underground cold storage plant, Atchison, Kan. 


those of the Germans. Today, Sweden is operat- 
ing several modern underground plants. It is 
reported that production does not suffer and that 
the workers are satisfied and in good health. 
During 1946 the Department of the Army in 
cooperation with the Bureau of Mines made a 
comprehensive study of existing mines in the 
United States which had desirable characteristics 
for potential industrial or storage sites. 
study revealed the existence of several hundred 
million square feet of underground space suitable 
for use should the need ever arise. It is of 
interest to note that since these surveys were 


made, many of these mines have nearly doubled 
their areas. 


This | 
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COLLECTIVE PROTECTION 


Collective protection may be defined as the utili- 
zation of group protective equipment and the ap- 
plication of group defensive measures for the pur- 
pose of minimizing the effects of ABC attack. 
This term embraces all passive defense protective 
measures and devices which apply to groups, as 
distinguished from those measures which are in- 
tended primarily for individuals. Thus, collec- 
tive protection involves the use of personnel 
protective shelters, the protection of food and 
water supplies, the application of detection and 
decontamination procedures, and the employment 
of preventive medicine practices. Of these, only 
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personnel protective shelters will be considered 
here. Specifically, the aspects of protective shelt- 
ers to be discussed in the following paragraphs 
are: (1) need for protective shelters; (2) Navy 
policy on personnel protection; (3) classes of 
protection; (4) types of protective shelters; (5) 
desirable features of shelters; (6) modifications to 
existing buildings; and (7) ABC collective pro- 
tection devices. Slanting construction is also a 
phase of collective protection, but this topic is 
reserved for discussion in a later section of the 
chapter. 

1. Need for protective shelters.—In addition to 
the protection afforded all personnel, special per- 
sonnel shelters are required at naval activities 
to provide protected locations where communica- 
tions, command, and similar functions can be con- 
ducted without interruption from ABC warning 
alerts or actual attacks. Also, in case of attack, 
personnel of emergency recovery forces, such as 
first aid and rescue teams, detection and decon- 
tamination teams, and essential maintenance or 
utility crews probably will need protected sites 
from which to stage recovery operations. Al- 
though protective masks and clothing will pro- 
vide adequate individual protection against BW 
and CW agents, such equipment cannot be worn 
indefinitely. Many vital functions cannot be per- 
formed while wearing such equipment. Thus, 
protective shelters are needed so that personnel 
can perform essential functions and duties as well 
as eat and rest during prolonged attacks. 

2. Navy policy on personnel protection.—With- 
out able personnel our Navy would be unable to 
carry on its assigned missions. It is unnecessary, 
therefore, to elaborate on the fact that full pro- 
tection of all personnel is of the utmost impor- 
tance to the Navy. Unfortunately, it is not pos- 
sible to provide all personnel with the same degree 
of protection because of variations in location, 
building construction, mission, and strategic im- 
portance of various naval activities. Besides, 
the complexities of ABC warfare are ever grow- 
ing, and it is impossible to predict accurately the 
nature or extent of possible attack. For example, 
with weapons now known, a naval shore installa- 
tion could be attacked by a variety of weapons, 
including high explosives, incendiaries, nuclear 
weapons, chemical warfare agents, biological war- 
fare agents, or combinations thereof. 
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Since it 1s impossible to protect all personnel 
fully, an element of risk must be assumed in most 
cases. For example, personnel must accept the 
risk of direct hits by high explosive bombs as well 
as direct or nearby hits by nuclear weapons. For 
the forms of ABC attack previously mentioned, 
the maximum feasible protection for most per- 
sonnel appears to be as follows: (1) extremely 
limited blast protection; (2) partial or complete 
shielding from the heat and radiation effects of 
nuclear weapons; (3) limited protection from fly- 
ing missiles and shrapnel; and (4) partial or com- 
plete shielding from CW and BW contamination. 

Present Navy policy on personnel protection is 
to develop shelters which are based upon recog- 
nition of ideal protection, but at the same time, are 
tempered by practical and budgetary considera- 
tions. This policy currently calls for selecting 
and using the best shelter areas within existing 
structures. The ultimate planning aim should be 
to provide some protection for all personnel at 
each activity and to reduce to a practicable mini- 
mum such risks to personnel as cannot be elimi- 
nated completely. 

3. Classes of protection—The classes of per- 
sonnel protection in current use have been termed 
first-class and second-class protection. These 
terms do not describe protection against blast 
effects, but indicate only whether air filtration is 
supplied. 

First-class protection offers full or complete 
protection against chemical and biological war- 
fare for personnel without masks. Generally, 
this class of protection is provided only for spe- 
cial groups, including command and communica- 
tions personnel and certain emergency recovery 
teams, such as first aid, decontamination, and 
maintenance crews. Personnel in first-class pro- 
tective shelters need not mask because the shelter 
is pressurized and the air supply is filtered. The 
essential components of a first-class shelter include 
a gastight shell, air locks or decontamination 
entry doors, pressurizing and ventilating equip- 
ment, toilet facilities, and a waiting area. If 
contaminated personnel are permitted to enter the 
shelter, it will be necessary to include undressing, 
showering, and clean dressing areas. The layout 
for a first-class shelter is illustrated in figure 
114. 

Second-class protection requires that personnel 
wear masks for protection against BW and CW 
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Figure 11—4.—Plan for a first-class shelter area or decontamination station. 


agents. The sizes of these shelters are selected to 
provide enough air to support the occupants for 
three or more hours. Personnel decontamination 
is not conducted within the shelter but is com- 
pleted at another site. 

The size of a first-class shelter area is deter- 
mined by the essential emergency facilities (com- 
mand communication, and the like) to be included 
or operated within the shelter. The size of a 
second-class shelter is limited by the breathing- 
air requirements of assigned personnel. 

4. Types of protective shelters.—Shelters may 
be classed as either dual-service or single-purpose 
shelters. 

(a) Dual-service shelters are those located 
within normal station buildings. Specifically, a 
portion of each building at a naval activity should 
be converted to a personnel protective shelter. 
Buildings may be converted to either a first-class 
shelter, a second-class shelter, or both. Ordi- 
narily, the building serves its normal purpose, 
but in the event of attack, it may also be used as a 
personnel shelter. This dual role is necessitated 
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by the fact that heavy construction costs presently 
prohibit the building of special, separate person- 
nel protective shelters. Dual-service shelters can 
be provided either by slanting construction or by 
modifications to existing buildings. These topics 
are discussed under separate headings later in this 
chapter. ( 

(b) As the name implies, single-purpose 
shelters are designed especially to resist ABC 
attack. When authorized, these shelters may be 
constructed in addition to dual-service shelters. 
Present policy of the Department of the Navy 
on the use of single-purpose shelters may be 
stated briefly as follows: protective shelter areas 
in existing reinforced concrete or steel frame 
buildings will be used wherever possible because 
they offer a practical, reasonable solution for the 
present and because they cost considerably less 
than single-purpose shelters. However, single- 
purpose shelters may be considered for facilities 
that are vital for an adequate and effective of- 
fensive. The construction of such protective 
facilities must be justified, based upon local re- 
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quirements and current national policy. It may 
be possible to provide single-purpose shelters for 
activities qualified to receive protective construc- 
tion or for existing facilities that are inadequate 
or cannot be converted readily to personnel 
shelters. 

Single-purpose shelters are ideal bases of op- 
eration for command centers, decontamination 
teams, and other emergency recovery personnel. 
The types of construction which are suitable for 
single-purpose shelters include (1) an earth- 
covered prefabricated ammunition storage mag- 
azine with reinforced headwalls; (2) an earth- 
covered prefabricated building using precast 
concrete panels (see figs. 11-2 and 11-5); and 
(3) a poured-in-place concrete, bomb resistant 
personnel shelter. For complete details and 
working drawings on these and other personnel 
protective shelters, consult NavDocks TP-PL-8, 
Personnel Protective Shelters. 





Figure 11—5.—Sectional view of a standard precast concrete shelter. 


5. Desirable features of shelters.—Accessibili- 
ty, interior arrangement, capacity, and pres- 
surizing equipment are among the most impor- 
tant features of personnel protective shelters. 
Since large groups of personnel usually cannot 
assemble quickly, protective shelters should be 
located so as to be readily accessible to the nor- 
mal operating stations of personnel. Further- 
more, access routes to these shelters should be as 
direct as possible with avoidance of potential 
bottlenecks, such as narrow passageways, long 
flights of steps, stacks of stored materials, or 
rows of parked vehicles. 
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The interior arrangement of a protective shel- 
ter should be planned to fit the purpose for 
which the shelter 1s to be used. Determination 
of the number of persons normally expected to 
use the shelter should be made in advance and 
appropriate accommodations for their occupancy 
should be provided. In addition to any special 
supplies or equipment, accommodations probably 
should include adequate air and water sup- 
plies, lighting facilities, chemical toilets, chairs, 
benches, tables, blankets, and first-aid facilities. 

One of the most important features of a pro- 
tective shelter is its effectiveness in keeping out 
BW aerosols, CW agents, and RW particles. 
For first-class shelters, a high degree of efficiency 
is possible with special pressurizing equipment, 
which maintains a slight positive pressure with- 
in the shelter. Thus, if the shelter is reasonably 
gasproof, all leaks will be minor and these will 
be outward. Note in figure 11-4 the several 
positive pressures that are used in various areas 
of the shelter to provide optimum protection. 

Another important feature of a protective 
shelter, and one that determines its maximum 
capacity, is the available air supply. Personnel 
engaged in light tasks will require from 7 to 10 
cubic feet of air per minute, while inactive per- 
sonnel will require a minimum of 1 cubic foot of 
air per minute. For first-class shelter areas, the 
standard M6 or E28 collective protectors ar? 
used. These are capable of providing 300 and 600 
cubic feet of filtered air per minute respectively. 

6. Modifications to existing buildings.—Of ne- 
cessity, many existing naval buildings will have 
to be converted to personnel protective shelters 
to meet the shelter requirements of most shore 
activities. Obviously, it is more than difficult to 
establish rules for the conversion of these build- 
ings to personnel shelters because of great varia- 
tions in construction, geographical location, and 
other factors. Despite the complexity and im- 
mensity of the task, the Bureau of Yards and 
Docks is presently developing standards for con- 
verting existing naval buildings to personnel 
shelters. Until this material is made available, 
public works officers may utilize the general in- 
formation contained in the following paragraphs 
as well as the criteria outlined in TP-PL-S. 

The first step in converting an existing build- 
ing to a personnel protective shelter is to analyze 
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the structure to locate potential weak points and 
hazardous areas. Then, methods for improving 
and strengthening the structure can be devised. 
This may involve additional bracing, shoring, 
and new transverse walls. If possible, shelters 
should be located in glassless areas of build- 
ings which are adaptable to gasproofing and 
pressurizing. 

It is not within the scope of this text to con- 
sider in detail the engineering changes which 
should be made in existing structures to convert 
them to personnel shelters. The followmg gen- 
eral points are offered primarily to stimulate the 
thinking of the CEC officer and to arouse in- 
terest in the manifold problems of adapting 
present naval buildings to personnel protective 
shelters. 

The value of existing buildings as personnel 
shelters varies with the type of construction and 
with the probable cost of conversion. For ex- 
ample, multistory structures of reinforced con- 
crete or steel-frame buildings may require only 
minor changes, while framed or wall-bearing 
buildings may require extensive remodeling. In 
either case, the following represent certain com- 
mon hazards which may be present in any struc- 
ture. Some buildings may have only one of these 
deficiencies while others may possess several or 
all weaknesses. It must be remembered, however, 
that the best available shelter, however poor it may 
be, is better than no shelter at all. 

(a) Utility hazards.—Hazards caused by the 
presence of electric cables, gas mains, and water 
mains are most likely to be found in basement and 
subbasement shelter areas. If it is impossible or 
too costly to move these utilities, certain steps 
can be taken to reduce the severity of these haz- 
ards. For example, (1) boilers, furnaces, and 
fuel storage tanks can be separated from the 
shelter area by masonry or other types of fire re- 
sistant walls; and (2) steam or gas mains enter- 
ing the shelter area can be enclosed to minimize 
danger resulting from rupture. The problem of 
large water pipes passing through a shelter area 
may require special study to determine what spe- 
cific safeguards should be employed, such as re- 
locating pipes, installing shut-off valves, and using 
watertight housings, or providing suitable drains. 

(b) Overhead hazards.—Ceiling hazards may 


exist in a shelter because of (1) the type of ceil- 
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ing; (2) suspended lighting fixtures or orna- 
ments; or (3) large concentrated loads on the 
floors above the shelter. If suspended ceilings 
or lighting fixtures are dislodged by blast or 
falling debris, serious injuries may result to per- 
sonnel within the shelter area. This kind of 
hazard may be eliminated by removing the sus- 
pended ceiling or the dangling fixtures. How- 
ever, if rock-lath and plaster are used to restore 
the ceiling finish, they must be securely attached 
to the underside of the exposed floor to prevent 
dislodgment. Before removing a hung ceiling, the 
loss in fire protection should be considered care- 
fully. Large concentrated overhead loads con- 
stitute a hazard to any shelter area. If feasible, 
some of this load, such as filing cabinets, office 
safes, and other equipment, could be moved easily 
to other parts of the building. The relocation of 
heavier equipment or machines may require 
further study. 

(e) Nearby fire hazards.—F ire susceptibility 
of the surrounding area should have a direct in- 
fluence on the location of a shelter. Various fac- 
tors, such as building density, building 
combustibility, and fire breaks, should be con- 
sidered carefully. Sometimes it is impossible to 
eliminate nearby fire hazards, especially if caused 
by large stores of flammables or exptosives or by 
many densely populated and closely spaced com- 
bustible buildings. Shelters in high fire-risk areas 
may become death traps if exits are blocked 
and large fires develop. 

(d) Glass hazards.—In the event of ABC at- 
tack, broken glass and other flying debris con- 
stitute a serious hazard to personnel. When a 
shelter area is in an interior corridor, glass hazard 
is most likely to exist in the form of glass panels 
in doors and transoms. The use of louvers or 
fiberboard panels will aid materially in the elimi- 
nation of this hazard. The use of plywood is not 
recommended because a panel of such strong ma- 
terial as this might be blown out in one piece and 
thus become a dangerous flying missile. Under 
blast pressures, panels of soft fiberboard would 
fail by tearing. Although some glass from ex- 
terior windows might get through, the fiberboard 
itself would not become a dangerous missile, and 
its failure would help relieve blast pressure 
against the corridor walls. Partial protection 
against flying glass or broken fluorescent tubes 
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may also be obtained by using 14-inch hardware 
cloth guards, wire glass, or plastic glass in 
openings. 

(e) Leak hazards.—Since the exclusion of 
ABC agents is of prime importance in a protec- 
tive shelter, there is always the hazard of serious 
leaks in the shell of the shelter. In a first-class 
shelter, much of the effectivity of the pressurizing 
equipment depends upon the tightness of the 
shelter; that is, the less air leakage, the easier 
it is to maintain safe pressures. Leaks may or 
may not be serious, depending upon their location 
and size. 

In converting existing structures to gasproof 
shelters, care should be taken to seal all possible 
leaks, such as cracks, ventilators, and window 
frames. All cracks around floor joints, pipes, 
and conduits leading to the outside of the shelter 
should be tightly calked with putty, cement, or 
bituminous mastic and then covered with a heavy 
coating of varnish. Cracks can also be sealed 
by tape, plastic sprays, and cement washes. Walls 
and ceilings may be plastered, if necessary, to en- 
sure airtightness. As an expedient sealing meas- 
ure, one or two layers of paper may be pasted 
over walls and then covered with a heavy coat of 
varnish. Windows should be sealed shut, calked, 
and equipped with shutters. In addition, gas- 
tight curtains should be provided for protection 
in case any of the windows become broken. Win- 
dows and doors that must be opened periodically 
should be tightly weather-stripped. Gasproofing 
by spraying plastic over interior surfaces may 
also be found practicable. 

In second-class or mask-type shelters, limited 
protection is provided by reducing the probability 
of gross contamination. This can be accom- 
plished by closing and sealing the major open- 
ings. In this type of shelter it is expected that 
some of the aerosol will enter through minor 
cracks and openings. Since this is a serious res- 
piratory hazard, personnel must wear protective 
masks. Every effort should be made to seal un- 
ventilated shelters as securely as possible. The 
use of heavy cloth or draperies firmly fastened 
over doors and windows will materially decrease 
the amount of aerosol that can enter the shelter 
area. If the shelter is reasonably well sealed, the 
aerosol that does penetrate will be finely dispersed 
and little will settle on clothing, thus reducing 
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the hazard of secondary infection from clothing. 

T. ABC collective protection devices.—A1r locks 
and collective protectors are the two group pro- 
tective devices which will be briefly discussed 
here. 

(a) Air locks.—An air lock may be defined as 
an intermediate chamber between the inside and 
the outside of a shelter; its purpose is to prevent 
direct entry of ABC agents into the shelter. A 
duel-compartment pressurized air lock is required 
to keep ABC agents from entering the shelter. 
A typical air lock is shown in figure 11-6. 
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Figure 11—6.—A three-compartment portable air lock. 


The air locks which are used in first-class 
(pressurized) shelters may be either portable or 
constructed in place. The former is fabricated 
on skids and moved into position when a building 
is converted into a first-class shelter area. The 
latter or built-in type of air lock is an integral 
part of the shelter. Compare the air lock shown 
in figure 11-4 with the one depicted in figure 
11-7. 

In the event a first-class shelter is used as a 
hospital or first-aid center, air locks which are 
large enough to accommodate a stretcher will be 
needed. These are called stretcher locks. They 
may be either built-in or portable, corresponding 
to the type of lock used. The outer and inner 
locks of a stretcher lock should be large enough to 
accommodate both stretcher and assisting per- 
sonnel and also permit operation of the door. In 
other words, the space between the doors should 
be large enough for personnel to move a stretcher 
through the air lock without opening both doors 
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Figure 11~7.— A pictorial view of a portable air lock. 
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at once. The minimum size for each lock should 
be 4 feet by 8 feet. A stretcher shower should 
be provided at the inner lock. 

(b) Collective protectors.—These are me- 
‘chanical devices which supply first-class protec- 
tive shelters with fresh, clean air. Air is drawn 
in from the outside atmosphere, purified in a 
canister, and then delivered to the shelter room. 
When properly installed and equipped with char- 
coal filters (for CW agents) and a particulate 
filter (for BW and RW agents), collective pro- 
tectors provide adequate protection against all 
known toxic aerosols and gases. Collective pro- 
tectors of various capacities are available so that 
shelter areas of any given size can be protected. 
In large shelter areas or in cases where unusual 
interior partitioning exists, the installation of 
more than one collective protector may be 
required. 

Two types of collective protectors, the M6 and 
the E28, are currently being used in the Navy. 
The capacity of the M6 protector is 300 cubic feet 
of purified air per minute. Essentially, this de- 
vice consists of a canister unit with charcoal and 
particulate filters, a gasoline-driven motor-blower 
assembly, and inlet and outlet pipes. An M6 
collective protector is illustrated in figure 11-8. 

The E28 collective protector which is shown in 
figure 11-9 is gradually replacing the M6 in the 
field because at approximately the same unit cost, 
the E28 can provide twice as much purified air as 
the M6. The capacity of the E28, 600 cubic feet 
of purified air per minute, is adequate for 60 ac- 





Figure 11—8.—The M6 collective protector. 
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Figure 11—9.—The E28 collective protector. 


tive people. Thus, the unit is suitable for single 
rooms and offices, communication centers, mobile 
machine shops, small shelters, and similar installa- 
tions. Powered by a 2% horsepower gasoline 
engine, the E28 is self-contained, portable, skid- 
mounted, and rain protected. The protector has 
outside dimensions of 30 x 30 x 96 inches and 
weighs 500 pounds. Flexible neoprene-coated 
cloth tubing is utilized to convey the air from the 
blower to the filter and thence to the enclosure to 
be protected. 

A collective protector can be operated on either 
side of its filters. For installation in a room ad- 
jacent to the shelter area proper (called an outside 
installation), the protector can be operated to 
blow air through the filters; for inside installa- 
tion, it can be set to draw air through its filters. 
An outside installation is preferred. 

While supplying filtered air, collective protec- 
tors also tend to build up the air pressure within 
the shelter area. It is necessary, therefore, to 
control this pressure in order to prevent possible 
overpressurizing the shelter. Adequate control 
can be accomplished by air regulators and anti- 
backdraft pressure-relief valves. Usually, these 
controls are installed in toilet rooms, air locks, 
or decontaminating compartments. Air in excess 
of that required for the normal operation of the 
air locks may be exhausted through air regulators 
into adjoining second-class shelters to provide a 
degree of ventilation for personnel sheltered there. 


SLANTING CONSTRUCTION 


In the past it was the policy of the Depart- 
ment of Defense not to undertake any protective 
construction unless it could have been accom- 
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plished at little or no additional expense. As a 
result of this policy, the principle of “slanting” 
construction came into existence. 

Simply stated, slanting construction is the de- 
signing and building of new permanent-type 
structures which can better withstand attack and 
which can be converted easily at some future 
time to personnel protective shelters. A more 
formal definition of this term is the incorpora- 
tion, without appreciable extra cost or reduction 
of efficiency, of certain architectural and engi- 
neering features into new permanent-type struc- 
tures or portions thereof, to improve their 
resistance to damage or to provide shelter against 
attack. The incorporation of such features may 
provide immediate improvement in protection or 
may facilitate later conversion. 

Adequate coverage of slanting construction is 
contained in TP-PL-8, Personnel Protective 
Shelters; so it is unnecessary to repeat those de- 
tails here. The following paragraphs will be 
limited to selected architectural, structural, sani- 
tary, electrical, and mechanical considerations 
involved in slanting new permanent-type con- 
struction toward later conversion. 

1. Architectural considerations.—Determina- 
tion of the class of protection to be furnished 
within a specific building is one of the first 
decisions to be made. Depending upon circum- 
stances, the housed facility may require a first- 
class shelter, a second-class shelter, or both. 
After the class of protection has been decided, 
other architectural features, such as shelter loca- 
tion, wall openings, and arrangement of build- 
ing facilities, can be considered. 

(a) First-class shelters.—In planning a 
first-class shelter, the amount of shelter area 
needed and the best location for it should be de- 
termined carefully. The space requirement is 
determined by the number and size of essential 
emergency facilities to be included. The best 
location for a first-class shelter is on the lowest 
floor that will afford air-lock entrances directly 
into the decontamination facilities. Generally, 
toilet rooms are the easiest to adapt for use as 
decontamination facilities. 

Essential building facilities, such as toilets, 
first aid rooms, or sites of command and com- 
munications operations, should be grouped to- 


gether and placed in the central core of the 
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building on ground or basement level. Note in 
figure 11-10 that the exterior walls of the build- 
ing core are windowless. Also, partitions sep- 
arating the core from the remainder of the build- 
ings are reinforced to provide blast protection 
equal to that afforded by the exterior walls. 

The only openings permitted in the transverse 
walls of the building core are door openings. 
These should be equipped with solid corridor 
doors that have small wire-glass vision panels. 
Within the shelter area, interior doors should 
be louvered to help maintain the required air 
pressure. 

If exterior entrances to the shelter area are 
through the toilet rooms, these should be 
equipped with showers, dressing rooms, and clos- 
ets for storing clean masks and decontaminating 
supplies. Exterior doors to toilet rooms should 
be metal with provisions for later attachment of 
air regulators and portable air locks. 

(b) Second-class shelters.—In planning a 
second-class shelter, the amount of shelter area 
needed is determined by the breathing-air re- 
quirements of assigned personnel. These re- 
quirements have been given previously in this 
chapter. The best location for a second-class 
shelter is on the lowest floor that will provide 
adequate shelter and which can be reached read- 
ily. In general, a shelter should not be located 
on the top floor of a building. If suitable shelter 
space is lacking because the building is only one 
story high, or the corridor is too small, or the air 
supply is insufficient, special shelter may be pro- 
vided beneath the building or in an adjacent 
building. 

Generally, a second-class shelter will be lo- 
cated in a corridor long enough to permit the 
required number of persons to stand or sit shoul- 
der to shoulder against the partitions. A cor- 
ridor is considered a desirable location because it 
is usually an area farthest from the exterior walls 
of a building and because interior corridor walls 
provide added radiation protection as well as 
protection from flying glass. 

If toilet rooms are not installed in second-class 
shelter areas, small closets with louvered doors 
should be planned so that chemical toilets may 
be added at the time of conversion. At least 1 
toilet should be provided for each 40 or 50 


persons. 
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Windows of all rooms connected to the shelter 
areas should be glazed with tempered or wire 
glass to reduce fragmentation from blast. Win- 
dows and doors should be weather-stripped and 
set in rigid frames to minimize blast deflection. 
Interior doors should be solid, unglazed, and 
without louvers. Flush type doors are preferable 
to panel type doors. 

2. Structural considerations.—Before the birth 
of the atomic bomb, buildings were designed to 
withstand certain static and dynamic load condi- 
tions. In special cases, an allowance was made 
for seismic load, but generally the load allowance 
consisted of dead load, floor live load, snow load, 
and wind load. With the advent of atomic det- 
onation, however, a new and severe loading con- 
dition, called blast load, was created. In order 
to meet the demands of blast load, it has been 
necessary to revise the present concepts of struc- 
tural framing based on conventional load condi- 
tions. Some of the necessary modifications are 
mentioned in the following paragraphs. 

(a) General layout.—Preferably, a building 
should be rectangular, but the length of the struc- 
ture should always be less than three times its 
width. If a proportion greater than this can be 
justified, transverse shear walls should be added 
at intervals no greater than three times the width 
of the building. 

(b Main framing.—Slanted structures 
should be designed with rigid or continuous 
framing. The arrangement of the main framing 
should utilize rigid bends, continuous frames, or 
arches. Shear walls spanning the shorter of the 
two dimensions of the building may also be used. 
If the maximum spacing of the main frames 
should exceed 25 feet, then special structural con- 
sideration will be required. All framing joints 
should have both moment- and shear-resisting ca- 
pacities. Either reinforced concrete or welded 
structural steel may be used for the main frame. 

(c) Secondary framing.—The secondary 
framing of a building should be secured to the 
main framing by rigid connections and should pro- 
vide full continuity over the supports. If struc- 
tural steel framing is used, full continuity for 
purlins and girts can be obtained by a lapped ar- 
rangement over the support. For secondary 
framing of poured-in-place concrete, full strength 
and continuity of the monolithic pours can be 
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assured by providing sufficient reinforcing at the 
supports to develop a positive moment-resisting 
capacity no less than 50 percent of that at the 
mid-span of the member. For secondary framing 
of precast or prestressed concrete, the desired 
moment capacity at the supports should be pro- 
vided by metal inserts anchored in the elements 
and welded together in the final assembly. For 
secondary framing of structural steel, all con- 
nections in steel trusses and arches as well as in 
bracing between frames and trusses should develop 
the full strength of the connecting members. 

(d) Floors.—Floor slabs should be integrated 
with the beams or stringers. When concrete slabs 
and steel beams or stringers are used, the slabs 
should be sufficiently reinforced in their bottom 
faces to develop a positive moment strength over 
the supports equal to half that of the design 
negative moment. In addition, slabs should be 
anchored securely to the support to prevent shear 
slippage or pull-out. In precast concrete con- 
struction, floor slabs should be cast with the 
stringers to form integral panels. These should 
be connected to each other and to the main frames 
with metal inserts cast in the elements and welded 
together in the final assembly. If ceiling framing 
is required, it should be connected directly to the 
floor or roof framing. Suspended ceilings or 
loosely fastened ceiling blocks should not be used. 

(e) Roof framing.—The local element of 
roof framing may be a poured concrete slab or a 
precast panel. The concrete slab should be de- 
signed for full continuity over the supports and 
it should be poured monolithically with the sup- 
porting concrete members secured firmly to sup- 
porting steel members. Precast panels should 
have rib stiffeners and anchored metal inserts for 
welded connections. The supporting members of 
the roof framing may be steel or concrete beams 
and girders. The bottom reinforcing of concrete 
beams should extend into the supports and should 
be anchored or spliced for full continuity. Con- 
crete girders should have top and bottom rein- 
forcing continuously between the supports, tied 
together with bands or stirrups throughout the 
span length. 

(f) Wall framing.—Exterior walls should 
consist of moment- and shear-resistant framing 
or panels. Unreinforced brick or cinder-block 
construction should not be used for exterior walls 


Chapter 11—PROTECTIVE BASE LAYOUT AND STRUCTURES 


when the walls are required as part of the struc- 
ture. For precast framings, sandwich- or ribbed- 
type panels may be used with adequate 
connections at the supports provided by welded 
inserts. For interior shear walls, relatively rigid 
framing construction is preferable to masonry 
framing. Exterior walls and interior shear walls 
should be well secured to the foundations to resist 
uplift and overturning. Wherever practicable, 
door and window openings should be eliminated 
because they weaken the wall framing and the 
glass used therein constitutes a serious personnel 
hazard. Exterior doors should be located in 
longitudinal walls. If doors or windows in end 
or transverse walls are necessary, they should be 
located in the middle third of the wall’s span. 

3. Sanitary considerations.—W herever possible, 
dual cold-water service should be provided so that 
if one service is disrupted, the other will be avail- 
able. This may be accomplished in a grid dis- 
tribution system by leading two valved mains into 
the building from opposite sides and by providing 
proper crossover connections. Cutoff valves 
should be installed on all piping so that service to 
various points can be controlled. For example, 
water lines to drinking fountains in second-class 
shelters should be shut off in an emergency to pre- 
vent the possibility of personnel exposing them- 
selves to contamination by unmasking to use the 
fountain. Hot water service may be by the usual 
means; however, valved and capped outlets should 
be provided in first-class shelter areas for later in- 
stallation of emergency water heaters. 

The number of vent stacks through the roof in 
first- and second-class shelters should be held to 
a minimum. When toilets on various floors are 
above each other, the secondary vents can be con- 
nected to a common header with but one stack ex- 
tending through the roof. This stack should be 
terminated with a T-shaped cap and have a 
damper valve installed to eliminate downward 
pressure in the venting system and to prevent 
aerosols from entering. 

4. Electrical considerations—In general, the 
electrical layout should be conventional and in 
accordance with both Yards and Docks specifica- 
tion 9Y, and NavDocks TP-Te-5, Basic Elec- 
trical Engineering. 


One special electrical feature which should be 


incorporated in all slanted construction 1s an 
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emergency power panel that is best located in a 
first-class shelter area. This panel should have 
a double-throw switch so that power can be sup- 
plied from either the main power panel or from 
a portable, engine-driven generator located out- 
side the building. A wired weatherproof recep- 
tacle for the generator should be installed on the 
outside of the building. 

The generator to be installed in the event of 
emergency need have only sufficient capacity to 
supply the emergency load consisting of lighting 
circuits, air conditioning units, collective protec- 
tors, water heaters, and other equipment requiring 
emergency power. Since battery-type battle 
lights will be used in second-class shelters, emer- 
gency power will not be required in other than 
first-class shelter areas. 

5. Mechanical considerations.—Heating, air 
conditioning, and gas proofing are several im- 
portant mechanical aspects which should be con- 
sidered in slanting construction. A first-class 
shelter area may be heated in the same way as 
other parts of the building, except that high- 
temperature or high-pressure mains should not be 
located in the shelter. Emergency heating of first 
aid and office spaces should be provided with 
electric heating units of sufficient capacity to heat 
the space to a minimum operating temperature of 
about 60° F. 

A first-class shelter is pressurized by collective 
protectors to an approximate pressure of 0.6 inch 
of water. It will probably be necessary to gas- 
proof such shelter areas in order to maintain the 
required internal pressure and also to prevent 
undue air losses. Details on gasproofing are 
contained in several NavDocks publications, such 
at TP-PL-2, Atomic Warfare Defense; TP-PL- 
3, Chemical Warfare Defense; TP-PIL-4, Bio- 
logical Warfare Defense; and TP-PL-8, Person- 
nel Protective Shelters. The latter publication 
also contains details on air regulators and anti- 
backdraft pressure-relief valves which are in- 
stalled to maintain proper internal pressure and 
to control air flow. 


EMERGENCY PROTECTIVE SHELTERS 


In the absence of specially constructed protec- 
tive shelters, personnel may receive at least some 
protection from the effects of an atomic explosion 
in emergency shelters and existing structures. 
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Emergency shelters should be provided for the 
protection of personnel who may be caught in 
the open with insufficient warning to reach more 
secure shelter. All such shelters should be clearly 
marked with signs delineating their limits and 
capacities. 

1. Emergency shelters.—Slit trenches, foxholes, 
and hillside tunnel shelters provide the simplest 
of all shelters which can be prepared quickly at 
most shore activities. The chief drawback to 
trenches and foxholes is, of course, their lack of 
protection from above. A high nuclear air burst 
at not too great a distance would send blast, heat, 
and nuclear radiation directly into the trench or 
foxhole. As shown in figure 11-11, the deeper 
the trench is dug, the greater the protection it of- 
fers. Personnel lying, sitting, or crouching at the 
bottom of a deep trench can escape most of the 
effects of an air burst bomb, even if quite close to 
ground zero. Trenches and foxholes may, how- 
ever, be damaged by shock from nearby surface 
and subsurface bursts. 





AIR BURST 


Figure 11—11.—A deep trench offers better protection against 
radiation than a shallow trench. 


Revetments for personnel protection may be 
provided by piling sandbags, filled with sand or 
earth stabilized with cement, to a height of about 
4 feet. A warning should be given in connection 
with the use of sandbags in the construction of 
earth shelters. If sufficiently close to the explo- 
sion, the burlap or other materials are likely to be 
scorched by the thermal radiation. The bags may 
then collapse and endanger personnel. This 
danger can be eliminated if the sandbags are 
protected by earth fill and sloped at 45 degrees. 

All of the simple types of earth shelters suffer 
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from the fact that they cannot be made airtight. 
It would thus be impossible to keep out radio- 
active contamination from a surface or subsurface 
burst. The ideal solution to this problem is to 
provide gasproof shelters, but this method prob- 
ably is not practicable for large numbers of per- 
sonnel. One practical way to overcome the im- 
mediate effect of this hazard would be to supply 
each individual with a protective mask. If this 
is not possible, then breathing through a handker- 
chief may keep out some radioactive dust. 

If the terrain is flat, several other inexpensive 
forms of shelter, using earth as a protective me- 
dium, are possible. In the cut-and-cover type, a 
deep pit or trench is dug, and the sides are shored 
up with plank and wooden columns. Stout 
beams are placed across the excavation and upon 
them are laid sheets of corrugated iron. These 
are covered with a layer of earth at least 3 feet 
thick. The approach to such a shelter should be’ 
by two ramp entrances, each at right angles to 
the underground structure to prevent direct ac- 
cess of blast and radiation. Digging tools 
should be made available to occupants as a pre- 
caution against entrapment by cave-in. A shel- 
ter of this kind should provide good protection 
against all the effects of an air-burst nominal 
atomic bomb beyond one-half mile or so from 
ground zero. 

A semiburied shelter which is partly above and 
partly below ground level is not quite so good 
as the type just described. Wood may be used 
for roofing rather than the corrugated sheets, but 
it is, of course, less permanent. A baffle of earth 
and boards at the entrance is desirable to prevent 
direct access of blast and radiation. In Japan, 
half-buried shelters were made of a framework of 
poles over which tarpaulins were placed; the 
whole was then covered with a thick layer of 
soll. 

In a more elaborate and more expensive form 
of the cut-and-cover shelter, an arch-type mag- 
azine can be placed in an excavated area and 
covered with earth (see fig. 11-12). Two ramp 
entrances, dug at right angles, would lead to the 
doors. A somewhat similar shelter could be 
made from steel culvert sections of large diame- 
ter. These sections are obtainable commercially. 
Several sections could be joined together, placed 
in an excavation, and an appropriate earth cover 


231 


r te Google 


PASSIVE DEFENSE 


of little value if the blast smashes doors and 
windows and lets in the radioactive mist or dust. 
In these circumstances, if no protective masks are 
available, breathing through a folded handker- 
chief may help to reduce the hazard. 

Tunnels, storm drains, and subways could 
serve as effective shelter areas, unless there were 
a nearby underground explosion. In many cases 
the thickness of the earth would be sufficient to 
reduce the gamma radiation to harmless propor- 
tions. Usually these makeshift emergency shel- 
ters are strong enough to withstand both blast 
and fire. 


PROTECTIVE PLANNING 


It is not within the province of this text to 
discuss the myriad details involved in the plan- 
ning of naval shore activities. These matters are 
ably presented in TP-PL-14, Planning Naval 
Shore Activities. Not included in TP-PL-14, 
however, are details on protective planning, that 
is, details which are especially intended to pro- 
vide increased protection against possible ABC 
attack. 

Protective planning is a topic which is cur- 
rently receiving the interest and attention of top- 
level military leaders. Two reasons for this con- 
cern are: (1) the time in which our military 
forces may prepare for enemy attack has been 
shortened considerably by the extraordinary 
technological advances made in weapons delivery 
systems; and (2) newly developed weapons are 
capable of producing catastrophic effects. It will 
be noted in this chapter that protective planning 
is based not only upon recognition of ideal pro- 
tection, but also upon protection which is both 
economical and practical. A basic concept of 
protective planning is, therefore, to lessen rather 
than to eliminate risks completely. 

It is to be noted that on the staff of each Dis- 
trict Public Works Officer is a billet called Dis- 
trict Technical Assistant for Passive Defense 
(see ch. 6). This CEC officer has passive defense 
duties which are distinct from those of the Dis- 
trict ABC Warfare Defense Officer. By CNO 
directive, the following are suggested duties for 
the Technical Assistant for Passive Defense: 


1. Initiating the implementation of the techni-. 


cal phases of appropriate instructions and 
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design criteria with respect to passive de- 
fense, including related phases of protective 
construction 

. Reviewing of plans and specifications for all 
site development and new construction to 
determine the adequacy of protective fea- 
tures of the design layouts 

. Evaluating existing structures and layouts 
to determine any deviations from acceptable 
standards of protection, and based on these 
evaluations making recommendations regard- 
ing changes required 

. Cooperating with the District Passive De- 
fense Coordinator in developing the techni- 
cal features of all plans and material for 
passive defense. | 

Since much of the latest available information 
on protective planning is of a classified nature, 
attention must b2 confined here to certain gener- 
alities involved in planning selected protective 
measures. Brief comments on such topics as (1) 
location, size, and shape of base; (2) protective 
construction; (3) planning for other passive de- 
fenses; and (4) protection measures for essential 
facilities, are offered in the following paragraphs. 

1. Location, size, and topography of base.— 
Dispersion is one of the key factors in selecting 
the location for a new naval facility or activity. 
Wherever feasible, new facilities should be lo- 
cated at least 40 miles from assumed targets of 
enemy action. The direction of prevailing winds 
from such target areas should also be considered 
in order to avoid as much contamination as possi- 
ble from radioactive fall-out or BW and CW 
aerosols. It should be realized that the matter 
of providing protection will become more com- 
plex and costly as the distance to a prime target 
area lessens. The location for a new activity, 
however, cannot be an isolated or an inaccessible 
one, because certain naval activities may require 
tidewater facilities or, perhaps, be relatively de- 
pendent on proximity to industrial or population 
centers. 

The protection afforded by certain kinds of ter- 
rain should also be considered in selecting the lo- 
cation of a new base. As illustrated by experl- 
ences at Nagasaki, hilly or rolling terrain can 
offer considerable protection by shielding against 
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the blast effects of nuclear detonations. Other 
factors being equal, hilly terrain is preferable to 
flat terrain. Also, the advantages of caves, cliffs, 
depressions, and ravines should be utilized in 
planning protective measures for a base. 

2. Protective construction.—This is one of the 
most important aspects of protective planning. 
Protective construction may be regarded as any 
construction designed to reduce vulnerability from 
the effects of enemy attack or natural disaster. 
Included in the meaning of this term are any of 
the following or combinations thereof: (1) dis- 
persion; (2) duplicate facilities and systems; (3) 
personnel protective shelters; (4) collective per- 
sonnel protection features against high explosives, 
atomic, biological, and chemical warfare attacks; 
(5) utilization of protective terrain features; (6) 
camouflage; (7) aboveground blast, shock, and 
fire resistant structures; and (8) underground fa- 
cilities. Protective construction, however, does 
not include all elements of passive defense, such 
as electronic countermeasures, control of elec- 
tronic emissions, control of lighting, and 
emergency recovery operations. 

Essentially, the objectives of protective con- 
struction are: (1) to maintain an adequate de- 
fense that is commensurate with the enemy’s 
ability to wage war; (2) to sustain a minimum 
amount of physical damage in the event of enemy 
attack; and (3) to protect our mobilization ca- 
pacity following enemy attack to carry out essen- 
tial missions, to neutralize the enemy’s capabili- 
ties, and to win the war. 

It is not expected that protective construction 
alone will provide full protection and thus en- 
sure uninterrupted military operations following 
ABC attack. However, protective construction is 
a major factor in minimizing as much as possible 
the effects of enemy attack and in facilitating our 
capability to regroup and gain the offensive. 
Further information on protective construction 
policy as established by the Joint Chiefs of 
Staff is contained in FM110-10/JANALP- 
(A) /AFM4004. 

3. Planning for other passive defenses.—Cer- 
tain aspects of protective planning, such as slant- 
ing construction and dispersal of facilities, in- 
volve long-range planning while other aspects 
involve relatively short-range planning. Regard- 
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less of which kind of planning is required, all 
planning must be worked out carefully in advance 
to ensure optimum results. The overall effective- 
ness of protective planning is merely the sum 
total of individual protective measures. 

As mentioned previously, the term protective 
construction has broad coverage, but it does not 
include all aspects of protective planning or 
passive defense. Some of the passive defense 
measures which are not included under protective 
construction but which could be included, as ap- 
propriate, in the protection plan for a naval ac- 
tivity include plans for the following: (1) elec- 
tronic measures, such as passive electronic coun- 
termeasures (ECM) and magnetic loops; (2) net 
and boom defense; (3) dummy installations; (4) 
decoys; (5) dimout; (6) blackout; and (7) the 
use of smoke. 

In addition to the foregoing, another aspect 
of protective planning involves plans for the 
establishment and maintenance of a standard pas- 
sive defense organization divided into teams and 
elements. Since details on passive defense forces 
have been presented in previous chapters, no 
further comment is needed here. It may be neces- 
sary, however, to make special plans or arrange- 
ments (1. e. communications and logistics) to sup- 
port and facilitate emergency recovery operations 
in the event these forces are mobilized. 

Also, protective planning should include plans 
for the temporary dispersion in space of vital 
equipment. For example, fire fighting, transpor- 
tation, weight-handling, and construction equip- 
ment, should be moved out of the anticipated tar- 
get area. The possibility should also be con- 
sidered of temporary dispersion of key personnel 
when disaster, whether natural or man made, 
seems imminent, although the necessity for con- 
tinuing operations might limit the practicability 
of this type of dispersion. 

4. Protective measures for essential facilities. — 
Specific recommendations have already been pre- 
sented in chapter 10 for protecting essential 
station facilities against sabotage. In addition 
to these, protective planning requires that other 
measures be implemented to lessen the possible 
effects of ABC attack. In determining the in- 
creased protection requirements, the following 
factors should be taken into consideration : (1) the 
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relationship of the facility requiring special pro- 
tection to the mission of the activity; (2) the 
geographical location and its proximity to prime 
targets; (3) the site, surface, and subsurface con- 
ditions of terrain; and (4) the present degree of 
protection provided. 

It would be difficult to list all of the protective 
measures which should be applied to such varied 
facilities as utilities, communications, storage and 
supply, as well as airfield and harbor facilities. 
There are, however, a number of common or gen- 
eral types of protection which may be suitable for 
application to all facilities. In any event, con- 
sideration should be given to such protective 
measures as (1) the employment of buried or 
semi-buried structures to house vital facilities; 
(2) the construction of splinter-proofing, blast 
walls, or revetments; (3) the optimum utilization 
of natural terrain features; (4) the use of both 
space and time dispersal; (5) the use of natural 
or excavated underground spaces; and (6) the de- 
ployment of additional security guards as well as 
the installation of physical protective aids to pro- 
vide increased antisabotage protection. 

Certain specific protective measures for essen- 
tial facilities, such as base utilities, communica- 
tions, storage and supply, airfield and harbor, as 
well as ordnance and petroleum, are outlined 
briefly in the following paragraphs. 

(a) Base utilities—Of all base utilities, 
water and electric power are the most vulnerable 
to disaster or enemy attack. Although communi- 
cations and medical facilities can be operated with 
emergency power and emergency water supplies, 
they are dependent on quantities of water and 
electricity for optimum performance. Therefore, 
all possible protective measures should be im- 
plemented to reduce damage and facilitate prompt 
repairs to both electric power and water systems. 

Generators, transformers, and other vital elec- 
trical equipment, should be dispersed to help 
minimize damage. Since electrical systems are 
difficult to protect, adequate supplies of wire, fit- 
tings, and other replacement gear, should be main- 
tained. Wherever economically feasible, stand-by 
electrical facilities should be provided. 

The water supply and the water distribution 
system are susceptible to blast as well as to BW, 
CW, and RW contamination. Dependence of a 
base on a damaged central water supply could 
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seriously aggravate disaster conditions. As men- 
tioned previously, efforts should be made to ob- 
tain water supplies from alternate sources and 
to provide dual entrance service not only to the 
base itself, but also to vital station buildings. 
Emergency supplies of canned water should be 
planned for in the event of disaster or enemy 
attack. 

(b) Communications.—The importance of 
maintaining communications, especially in emer- 
gency recovery operations, cannot be overempha- 
sized. The vulnerability of radar and radio com- 
munications can be reduced materially if these 
facilities are dispersed to isolated areas. In addi- 
tion, duplicate facilities should be provided when 
feasible. Also, all vital communication equip- 
ment should be equipped with emergency stand-by 
power units. 

(c) Storage and supply.—These are usually 
concentrated, built-up areas or depots which are 
centrally located and near waterfront facilities. 
Therefore, protective measures should be designed 
against the principal hazards of fire, water dam- 
age, and radiological contamination from under- 
water burst. Dispersion or segregation, the 
establishment of fire breaks, and adequate pro- 
visions for fire fighting will be important factors 
in devising specific protective measures for these 
facilities. 

(d) Airfield and harbor.—Protective plan- 
ning for these facilities depends upon both the 
physical layout and the operational mission of the 
base. Airfield and harbor facilities are subject 
to physical destruction, fire, and contamination. 
Preventive measures for these facilities are simi- 
lar to those mentioned for storage and supply 
facilities. 

(e) Ordnance and petroleum storage.—These 
facilities are extremely susceptible to fire and 
explosion. For this reason dispersion is one of 
the most important single protective measures 
that can be applied. However, petroleum facili- 
ties cannot be dispersed too widely because of 
their great bulk and because they form such a 
large percentage of supply. Segregation or isola- 
tion also creates another problem, namely, a delay 
in the arrival of outside fire fighting forces. To 
overcome this latter hazard, fire-fighting equip- 
ment should be a part of the original installation. 
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The use of underground storage should be con- Ordnance supplies can be protected in a man- 
sidered for vital petroleum facilities. Perhaps, ner similar to that afforded petroleum supplies. 
underground storage coupled with limited disper- However, dispersion can be practiced to a greater 
sion is the best combination of available protective extent because ordnance units lend themselves 
measures for petroleum supplies. better to dispersion and segregation. 
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Chapter 12 


SPECIAL PROBLEMS OF ADVANCED BASES 


GENERAL 


Before considering the passive defense problems 
of an advanced base, it may be well to define this 
term and to differentiate it from other kinds of 
naval bases, such as outlying and continental 
bases. The latter type of base needs little or no 
explanation because, as its name implies, it is 
simply a naval base located within the conti- 
nental limits of the United States (CONLUS). 
Continental bases are important segments of the 
Shore Establishment; their primary mission is to 
supply logistic support directly to the Operating 
Forces. 

An advanced base is a base of temporary con- 
struction which is located in or near a combat area 
outside the continental limits of the United States. 
The primary mission of any advanced base 
is the direct support of combat operations. It is 
reported that approximately 700 advanced bases 
were established by our forces during World War 
II. The missions an^ sizes of these bases varied 
with the support requirements of land, sea, or air 
combat forces. For example, advanced bases were 
established in the Aleutians to hold threatened 
areas of strategic importance. Other advanced 
bases were set up in the South Pacific to protect 
vital communications and supply lines. Still oth- 
er advanced bases, such as those at Guam, Saipan, 
Guadalcanal, and Tinian as well as certain am- 
phibious bases im England, served as stepping 
stones for offensive operations. Thus, the facili- 
ties at an advanced base may range from a single 
radar station at an isolated outpost to complete 
ship repair facilities and cantonment for the 
training and staging of several divisions of troops. 

An outlying base is a permanent naval base lo- 
cated outside CONLUS which serves as a strong 
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point of support for the fleet and is capable of 
being maintained for a required period during 
wartime. Pearl Harbor and Kodiak are exam- 
ples of outlying bases. The prime difference be- 
tween an advanced and an outlying base is that 
the former has a temporary wartime mission while 
the latter has a permanent mission. An advanced 
base can be converted to an outlying base if its 
mission becomes permanent. 

Although similar, the passive defense problems 
at an advanced base probably are more complex 
than those of continental or outlying bases. Cer- 
tain complications are introduced by such factors 
as geographic isolation and the temporary nature 
of the base. 

One of the problems caused by the relative im- 
permanence of an advanced base is whether or 
not certain long-range protective measures, such 
as comprehensive aboveground protective con- 
struction and extensive underground construc- 
tion, should be provided. Since many of these 
bases are stepping stones in a line of advance, 
roll-up must be considered even while initial 
plans are being made. In general, the temporary 
nature of advanced bases requires the installa- 
tion of only the minimum facilities necessary for 
fulfillment of the mission, with emphasis on pre- 
fabricated and mobile facilities. 

Other passive defense problems result from the 
nearly simultaneous operation and development 
of an advanced base. In some cases, the imple- 
mentation of certain passive defense measures, 
particularly those involving special construction 
work, will not have a high priority in the con- 
struction schedule or base development plan. 
Ideally, however, the defense capability of an ad- 
vanced base should be at all times commensurate 
with the remainder of the base development. 
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Insofar as passive defense is concerned, a pri- 
mary effect of isolation of an advanced base is that 
the distance to or general lack of neighboring 
bases precludes the advantages of mutual aid and 
support. As has been stressed in other chapters, 
mutual aid is basic to present concepts of both 
passive and civil defense. It may be well at this 
point to review briefly the definition of this term. 
Mutual aid is the organization of local forces 
within a target area built around the resources 
of the political subdivisions, military activities, 
and Federal agencies within the area. These re- 
sources are usually coordinated for the common 
defense of the target area. 


ADVANCED BASE DEFENSE 


Even though mutual aid is lacking, it must not 
be assumed that an advanced base is left entirely 
to provide its own defense against enemy attack. 
In the sense intended here the term defense is 
meant to include both active and passive defense. 
An advanced base is established as a local com- 
mand which is a geographical subdivision of a 
subarea command. In turn, the subarea com- 
mand is part of an area command. In actuality, 
therefore, an advanced base is but one base or 
link in a system of mutually supporting bases. 
Thus, the overall defense of an advanced base in- 
cludes both local defense efforts as well as the 
general protection afforded by area forces. This 
latter type of defense consists primarily of ef- 
forts by area forces to destroy or disperse enemy 
forces en route to attack an advanced base as 
well as efforts to neutralize enemy bases from 
which attacks could be launched. Local defense 
efforts at an advanced base probably will include 
both active and passive defense measures, but it is 
only with the latter that this chapter is con- 
cerned. : 

Passive defense of an advanced base is con- 
cerned with maintaining the operating capabil- 
ity for the base by utilizing every defensive 
measure which does not involve taking the ini- 
tiative against an enemy. The term also includes 
measures taken to reduce the probability and to 
minimize the effects of natural disasters. For 
this reason, passive defense is an integral part of 
base defense. At an advanced base, passive de- 
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fense measures are designed specifically to aug- 
ment the active defense of the base. 

It 1s not within the province of this text to dis- 
cuss base defense in great detail. This topic is 
well covered in other naval publications, such as 
NWP-39 and NWP-40. It is desirable at this 
point, however, to touch upon certain general as- 
pects of base defense in order to understand bet- 
ter the passive defense problems of advanced 
bases. In the following paragraphs, brief com- 
ments will be made on (1) the primary objective 
of base defense; (2) the base commander’s de- 
fense responsibilities; (3) the base defense plan; 
(4) defense forces available; and (5) passive de- 
fense at advanced bases. 

1. Primary objective of base defense.—In gen- 
eral, the major aim of base defense is to preserve 
the operating capability of the base. If this aim 
cannot be achieved, then the alternate aim is to 
deny use of the base to the enemy. 

2. Defense responsibilities of the base com- 
mander.—The base commander is responsible to 
the subarea or area commander for all phases of 
the local defense of an advanced base. This in- 
cludes both active and passive defense as well as 
normal security measures. Essentially, the re- 
sponsibility of the base commander is to keep 
abreast of the current strategic situation, to pre- 
dict the probable forms of enemy attack, and to 
prepare local defenses accordingly. 

The base commander determines the forms of 
defense to be adopted and also establishes the 
organization for the defensive forces, including 
plans for training and defense drills. In general, 
he approves all plans relating to defense opera- 
tions and assigns priorities when necessary. He 
is responsible for coordinating the defense plans 
of subordinate base elements and for coordinat- 
ing the overall base defense plan with plans of 
higher authority. His complete plan of defense 
is promulgated by means of the Base Defense . 
Plan. The base commander also has the respon- 
sibility of coordinating the Base Defense Plan 
with the Base Development Plan so that the de- 
fense capability of the base is in keeping with its 
general development. 

3. The Base Defense Plan— As previously 
stated, the Base Defense Plan is the base com- 
mander's general scheme for protecting his posi- 
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tion. The purpose of this plan is to provide an 
orderly transition from normal operating pro- 
cedures as prescribed in the Base Development 
Plan to full scale defense operations. 

In all probability the Base Defense Plan will 
be prepared in format similar to the Armed Forces 
Operation Plan which was described in detail in 
chapter 5. Thus, the defense plan will list ele- 
ments of the task organization and briefly describe 
both the general situation and the mission. Then, 
appropriate defense tasks will be assigned to sub- 
ordinate elements of the task organization with 
plans for coordination of effort not only within the 
base command, but also with higher authority. 
Finally, administrative, logistical, command, and 
signal matters will be outlined in broad terms in 
the plan, with complete details provided in sep- 
arate annexes. 

4. Defense forces available.—Depending upon 
the size, mission, location, and strategic impor- 
tance of an advanced base, the base commander 
may have at his disposal for the protection of the 
base any or all of the following: surface and sub- 
surface naval forces, air defense forces, ground 
defense forces, antiaircraft defense forces, coastal 
defense forces, ABC defense forces, service forces, 
construction forces, and perhaps, transient forces. 
It is to be noted that most of these military forces 
are more concerned with active defense than with 
passive defense. 

5. Passive defense at advanced bases.—Passive 
defense measures at an advanced base are like 
those employed at continental and outlying bases. 
Emphasis is placed on dispersal, camouflage, illu- 
mination control, ABC warfare defense measures, 
and protection against sabotage, fire, explosion, 
and natural disasters. Since many of these meas- 
ures involve careful, advance planning, they are 
usually incorporated into either the Base Develop- 
ment Plan, tae Base Defense Plan, or both. 

The passive defense organization at an advanced 
base will differ greatly from the passive defense 
forces at a continental shore station. The Chief 
of Naval Operations has not found it necessary 
to prescribe a standard passive defense organiza- 
tion for advanced bases as has been done in the 
case of continental activities. These latter forces 
were described in considerable detail in chapters 
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At advanced bases the organization of all local 
defense forces (active and passive) is left to the 
discretion of the base commander. Of necessity, 
base defense organizations will vary from each 
other in order to meet the special requirements of 
individual bases. For the most part, however, 
these organizations will have one feature in com- 
mon; namely, self-sufficiency, because, as stated 
previously, they will be unable to avail themselves 
of the advantages of mutual aid and support. 


PASSIVE DEFENSE ROLE OF NAVAL 
CONSTRUCTIÓN FORCES 


Several different kinds of naval construction 
forces are usually involved in the normal life 
span of an advanced base; that is, from the time 
the first assault boat hits the beach until the base 
has been dismantled. Insofar as construction 
forces are concerned, the life span or develop- 
ment of a typical advanced base generally as- 
sumes the following pattern. Amphibious con- 
struction battalions (PhibCB’s) assemble pon- 
toon causeways during the initial amphibious 
assault and capture of the beach. Close upon the 
arrival of these groups, mobile construction bat- 
talions (MCB’s) move in to begin construction 
of base facilities. Finally the construction bat- 
talion maintenance units (CBMU’s) take over to 
continue maintenance operations at the base. Al- 
so, CBMU’s are sometimes employed to roll-up 
or dismantle an installation that has outlived its 
usefulness. 

Ordinarily, these three types of construction 
forces will not be operating simultaneously at 
one base although there may be some overlapping. 
For example, before the PhibCB’s move on to 
another base or return to their home port, the 
MCB’s have already begun construction work. 
Likewise, the CBMU’s probably will arrive at 
the base before the MCB’s depart. The variety 
and overlapping of construction forces involved 
in developing an advanced base greatly compli- 
cates the task of the base commander in integrat- 
ing the capabilities of these forces into both the 
active and passive defense of the base. 

1. Passive defense plans and bills—The pas- 
sive defense efforts of naval construction forces 
(PhibCB’s, MCB’s, and CBMU’s) should be set 
forth in their respective regulations and organi- 
zational manuals. Each construction force should 
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have its own passive defense or disaster plan in 
which is outlined general instructions or proce- 
dures to be followed in the event of an emergency. 
This plan should also provide for the designation 
of primary and secondary command posts, the 
maintenance of communications, and the estab- 
lishment of an organization for emergency 
recovery or damage control crews. 

The disaster plan should be supplemented or 
supported by various passive defense bills. Such 
bills establish procedures and personnel assign- 
ments for any type of disaster, natural or man- 
made, that may be expected within the opera- 
tional scope of the particular construction force. 
Passive defense bills usually cover fire, accident, 
enemy attack, flood, hazardous weather, earth- 
quake, and the like. A typical disaster plan of 
a naval construction force should be supported by 
several such emergency bills, for example, a fire 
bill, an air raid bill, an emergency plan, a hurri- 
cane or flood bill, and an ABC defense bill, an 
antisabotage bill, and perhaps, a salvage bill. 

Provisions should be made for the integration 
of the disaster plan with plans of higher authori- 
ty. For example, a PhibCB disaster plan should 
be integrated with the plan of the naval amphi- 
bious base (NavPhiBase) for use in emergencies 
when the PhibCB is in home port, and also for 
integration into the disaster plan of the naval 
beach group for use when the PhibCB is engaged 
in beach operations. 

2. The Passive Defense Officer—The organiza- 
tion manual should also enumerate the duties of 
any officer concerned with passive defense. Usu- 
ally, a designated CEC officer of the battalion or 
unit will be assigned collateral duty as the passive 
defense officer or the ABC defense officer. 

There seem to be considerable differences be- 
tween the duties of the above-mentioned officers. 
It appears that a typical passive defense officer 
has somewhat broader passive defense responsi- 
bilities than does an ABC defense officer. For 
example, in PhibCB ONE, the passive defense 
officer advises the commanding officer on the 
proper and effective use of camouflage, dispersal, 
decentralization of vital utilities, and bomb shel- 
ters involved in the protection of personnel and 
equipment within the immediate area of battalion 
operation. He supervises instruction of personnel 
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in the use of protective clothing, cover, conceal- 
ment, and other camouflage techniques. He con- 
ducts continuous review of current installations 
and protective measures to ensure utmost efficiency 
and maximum protection and recommends any 
desirable changes to the commanding officer. 

On the other hand, the specified duties of the 
ABC defense officer in PhibCB TWO are more 
limited than those of the passive defense officer 
in PhibCB ONE and include: altering the dis- 
aster plan as required to meet current and forth- 
coming directives; initiating procurement of all 
special equipment required for fulfillment of the 
disaster plan and its supporting emergency bills; 
planning. and supervising the ABC defense train- 
ing of all officers and men of the battalion; de- 
veloping and training detection and decontami- 
nation teams; supervising records pertaining to 
ABC defense; and supervising the establishment 
of decontamination centers. 

3. Typical passive defense tasks.—The assign- 
ment given to naval construction forces in the 
Base Defense Plan will include both active and 
passive defense tasks. This assignment probably 
will be broadly stated and include such tasks and 
responsibilities as the following: 

(1) Providing engineering support as re- 
quired in effecting readiness of passive defense 
construction 

(2) Providing engineering support of the 
ground defense forces 

(3) Preparing and executing the Base Demo- 
lition Plan when so directed 

(4) Providing personnel for participation in 
the ground forces. 

The preparation and execution of the Base 
Demolition Plan is a very important responsibility 
because it is concerned with the secondary ob- 
jective of base defense; that is, denial of the 
base to the enemy. Naval construction forces are 
well suited to assume this responsibility because 
they have the skilled personnel, materials, and 
equipment necessary to prepare essential base 
facilities and installations for demolition if so 
required. 

The engineering support required of naval con- 
struction forces involves the utilization of person- 
nel, materials, and equipment normally used in 
daily work activities. This may involve construc- 
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tion of roads and bridges to support overall base 
defense or the construction of defense installa- 
tions. Typical defense installations include air 
raid sirens; gas alarms; underground construction 
for personnel shelters and command posts; decon- 
tamination centers; emplacements for coastal guns, 
antiaircraft, and field artillery; launching plat- 
forms for guided missiles; concrete pillboxes and 
bunkers; and antitank obstacles. In addition, re- 
vetments of sand bags, concrete blocks, or earth- 
fill bulkheads, may be required to protect critical 
or vulnerable equipment and installations from 
blast damage. Included in this category might be 
radar and communications centers, power stations, 
hospitals, aircraft, tank farms, and ammunition 
dumps. Of course, naval construction forces are 
expected to employ camouflage measures concur- 
rently with the construction of defense installa- 
tions. 

Following enemy attack or natural disaster, the 
specific passive defense or emergency tasks (engi- 
neering support) performed by naval construction 
forces will be similar to the kind of emergency re- 
covery operations performed by the engineer ele- 
ment of a continental-based passive defense force 
(see ch. 7). 

Personnel of naval construction forces may also 
be assigned duties in the ABC defense force of the 
advanced base. This group detects and identifies 
biological, chemical, and radiological hazards. 
Also, it monitors and marks off contaminated areas 
and effects ABC decontamination of personnel and 
areas. Usually, the ABC defense force coordi- 
nates the use of smoke screens by air, naval, and 
ground forces to ensure maximum coverage in the 
least possible time. 

4. Passive defense materials and equipment.— 
The materials and equipment used by naval con- 
struction forces to implement passive defense 
measures at advanced bases consist primarily of 
ABC warfare defense items. These are appor- 
tioned to advanced bases by means of the func- 
tional component system. It is quite obvious that 
the general pattern of passive defense activities at 
an advanced base will be determined by the con- 
tents of these functional components. As will be 
explained in the following section of this chapter, 
not only are the ABC defense items classed as 
functional components, but the naval construction 
forces themselves are also functional components. 
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FUNCTIONAL COMPONENTS FOR ABC DEFENSE 


The protection of an advanced base against 
ABC attack is achieved by utilization of the ABC 
warfare defense allowances which are shipped to 
that base. These allowances, consisting of sup- 
plies, equipment, and/or personnel, are normal 
components of the functional component system 
by which advanced bases are developed. 

Before considering the specific ABC defense 
components, it may be well to discuss the func- 
tional component system as a whole. Knowledge 
of this system is essential to a CEC officer because 
he may be called to staff duty where the work 
either requires direct application of the system or 
is so closely associated with logistics that a work- 
ing knowledge of it is desirable. Also, it is quite 
possible that a CEC officer may sometime find him- 
self a part of a functional component, in which 
case a working knowledge of the system would be 
extremely useful. 

1. The functional component system.—This 1s 
the plan or system which enables the Navy to build 
lts advanced bases in the least possible time and 
with a minimum expenditure of planning and 
logistic effort. The system «centers upon more 
than 300 standardized units, called functional 
components, which are somewhat like the partially 
assembled sections of a prefabricated building. 
Each functional component is designed to perform 
a specific task at an advanced base, and consists 
of a carefully balanced combination of material, 
equipment, and/or personnel. 

The functional component system is a basic tool 
of high-echelon planning. The system provides 
a quick method of logistic planning that eliminates 
the countless duplicate calculations that would be 
required if the individual needs of each base were 
to be considered separately. In general, those who 
are responsible for planning an advanced base 
select the proper number and kind of functional 
components needed to fulfill the mission of the 
base. For example, if an advanced base is to be 
capable of repairing major battle damage to all 
classes of naval vessels, a ship repair (large) func- 
tional component would be shipped to the base, or 
if it is desired to repair typewriters at the base, a 
typewriter repair functional component would be 
dispatched. In each instance the functional com- 
ponent would contain the technical personnel as 
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well as the material and equipment necessary to 
complete the desired task. Figure 12-1 is an art- 
ist’s conception of functional components being 
assembled to form an advanced base. 

High-echelon planning staffs generally use the 
Catalogue of Advanced Base Components which 
provides a brief description of each functional 
component. More complete information and data 
are given in the abridged and the detailed outfit- 
ting lists for functional components. It should be 
noted, however, that an advanced base probably 
will not be developed from the functional com- 
ponents exactly as they appear in the catalog or 
outfitting lists. Although a small advanced base 
may require the same types of functional com- 
ponents as a large base, it is obvious that it will 
not require the same sizes of components. Thus, 
it is necessary for planning staffs to alter or tailor 
the various components to fit the individual needs 
of each advanced base. 

Tailoring is accomplished by adding or deleting 
from the so-called standard functional compo- 
nents; that is, either the number of personnel or 
the amount of equipment is revised upward or 
downward to meet the local situation. Thus, the 
functional components can be selected individu- 
ally, combined, or reduced with relative ease to 
meet the specific requirements of any advanced 
base. 

As may be surmised from the examples pre- 
viously given, the composition of a functional 
component will vary with the task or mission 
which it is designed to perform. Thus, one func- 
tional component may consist entirely of ma- 
terials or equipment with no personnel. Another 
component may consist of an enlisted man and a 
few pounds of equipment, while still another 
component may consist of more than 1,500 officers 
and men, with thousands of tons of equipment. 
In each case, the functional component consists of 
whatever personnel, supplies, or equipment are 
deemed necessary to complete the stated function. 

In certain components (particularly those 
which retain their original identity after reach- 
ing an advanced base) housing, messing, power, 
and communications facilities, as well as vehicles, 
boats, prefabricated buildings, weight-handling 
equipment, and several months supply of con- 
sumables are included in a single component. 
Usually, however, housing, messing, power, and 
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communications facilities are separate functional 
components which render service to all other 
components. 

Most components do not retain their identity 
upon arrival at an advanced base, but are pooled 
and utilized in a manner prescribed by the base 
commander. Thus, personnel of a component 
may eventually serve as the nucleus for the vari- 
ous departments of the base. Vehicles, boats, 
buildings, and other items of general equipment 
are pooled and utilized as needed. 

Certain functional components, such as mobile 
construction battalions, and amphibious con- 
struction battalions are commissioned naval units. 
These components retain their identity through- 
out an operation and are not absorbed into the 
advanced base organization. When their task is 
accomplished, these units move to another loca- 
tion or return to their home base. 

Each functional component is classified accord- 
ing to its primary function into one of the fol- 
lowing 11 major groups: administration, harbor 
control and defense, communications, supply, 
ship and boat repair, cargo handling, medical and 
dental, aviation, ordnance, camp and welfare, and 
construction and public works. As shown in 
figure 12-2, each major grouping is identified by 
letter designation and title; the functional com- 
ponents contained therein are identified by a com- 
bination letter, number, and title designation. 

In all probability, the CEC officer will be most 
interested in the P components which have as 
their general function the construction and main- 
tenance of overseas base facilities. Included in 
the P component series are mobile construction 
battalions (Pl), amphibious construction batta- 
lions (PIA), and construction battalion mainte- 
nance units (P5). In addition, other P com- 
ponents provide for specialized construction 
operations, such as excavating, earth moving, 
rock drilling and crushing, asphalt and concrete 
block manufacturing, water purification, and 
sawmill operations. Fire fighting as well as ABC 
detection and decontamination units are also in- 
cluded in the P grouping. Some of the P series 
components are listed in figure 12-2. 

2. Functional components for ABC warfare 
defense.—Since complete details on the function- 
al components for the ABC defense of an ad- 
vanced base are given in NavDocks TP-PL-11, 
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Figure 12—2.—Major groupings of functional components. 


243 


PASSIVE DEFENSE 


discussion here will be limited to the following 
topics: (a) basic planning policy; (b) methods 
of estirnating ABC defense allowances; and (c) 
major groups of ABC functional components. 

(a) Basic planning policy.—In the follow- 
ing paragraphs an effort will be made to describe 
the basic planning policy which underlies all 
shipments of ABC defense allowances to ad- 
vanced bases. In effect, this policy determines 
the general scope of the ABC defense of advance 
bases. In addition to logistic considerations, this 
planning policy is predicated on certain assump- 
tions regarding enemy capabilities as well as on 
certain elements of risk which must be taken at 
all advanced bases. Individual protection, group 
protection, detection, and decontamination are 
important aspects of this policy. Brief, general 
comments on these topics follow. 

Since an advanced base is subject to the hazards 
of ABC attacks, all assigned individuals must 
be protected to the fullest practicable extent. 
Each individual will be furnished sufficient pro- 
tective materials and equipment to suffice through 
several attacks or until resupply is effected. Or- 
dinarily, impregnated clothing will not be issued 
to individuals, because emergency impregnation 
may be accomplished in the field when so directed 
by proper authority. In addition to individual 
allowances for personal protective materials and 
equipment, additional allowances of this gear will 
be required for personnel assigned to damage con- 
trol teams. 

Group protection facilities will vary with the 
size of an advanced base. At large bases, special 
buildings will be necessary for command, de- 
contamination, and first-aid centers. Also, extra 
collective protectors and sealing materials will be 
required so that a limited number of other build- 
ings can be converted to group shelters. Included 
here may be communications centers, parts of hos- 
pitals, and similar facilities. At small advanced 
bases, a combination command and decontamina- 
tion center is considered sufficient. In addition, 
enough protective equipment will be provided to 
convert one other building to a group shelter. 

Adequate quantities of ABC detection equip- 
ment must be furnished each advanced base to 
provide ample warning for personnel to mask and 
to take other individual protective measures. De- 
tection equipment will also be utilized to deter- 
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mine the effectiveness of whatever ABC decon- 
tamination is undertaken. Since the same equip- 
ment can be used for both purposes, duplicate 
equipment will not be needed, but can be assigned 
with both the general issue protective equipment 
and the equipment for damage control crews. 

Decontamination at advanced bases differs 
radically from that at continental bases. In the 
first place, continental bases may rely on mutual 
aid and mobile support from nearby military in- 
stallations and civilian agencies, but advanced 
bases may not enjoy these advantages. Also, 
considerably less decontamination will be required 
normally at advanced bases because of dispersal 
techniques and the general nature of base layout 
and construction. However, large advanced bases 
will be supplied with enough material and equip- 
ment to decontaminate grossly contaminated vital 
areas following several biological or chemical at- 
tacks. Natural weathering or expedient methods 
of decontamination will be used in other essential 
areas. Since these methods are discussed fully in 
chapters 14 and 15, further comment here is un- 
necessary. Small advanced bases will, of course, 
receive smaller amounts of decontamination sup- 
plies. Since this latter type of base will lack 
sufficient materials to decontaminate a large por- 
tion of its vital area, reliance for additional sup- 
plies will have to be made on either advanced base 
depots or nearby activities which were not 
attacked. 

Present planning policy precludes the commit- 
ment of large quantities of materials and equip- 
ment solely for radiological decontamination at 
advanced bases. The reasoning behind this policy 
is generally as follows. If an atomic bomb were 
expended on so small a target as an advanced 
base, it probably would destroy the base beyond 
rehabilitation. In this case, abandonment would 
be in order and decontamination materials and 
equipment would not be needed. Or, if the base 
were to be rebuilt, certain areas doubtless would 
be so highly contaminated that personnel could 
not enter for a considerable time. Thus, decon- 
tamination materials would not be required at 
once and could be drawn from advanced base 
depots as needed. For these reasons only mini- 
mum amounts of materials and equipment for 
radiological decontamination will be supplied to 
advanced bases. If necessary, limited radio- 
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logical decontamination can be effected with the 
decontaminating supplies and equipment intended 
for BW and CW decontamination. 

(b) Methods of estimating ABC defense al- 
lowances.—The problem of calculating the amount 
of material and equipment to be included in the 
ABC warfare defense functional components is 
made difficult by several complicating factors. 
In the first place, with the exception of some CW 
experiences during World War I, the United 
States has had little or no experience with ABC 
warfare either in actual attacks or in large-scale 
field tests. Secondly, because of the tremendous 
logistic effort required, it is desirable to keep the 
amount of ABC defense material and equipment 
to a minimum, but at the same time commensurate 
with the probable risk of enemy attack. Finally, 
it 1s difficult to develop standardized functional 
components for advanced bases which differ so 
radically in size, layout, topography, mission, and 
strategic importance. Of course, the tailoring of 
functional components to fit a particular base will 
do much to minimize the latter complication. 

In general, the same planning principles are 
used to determine the ABC defense allowances 
for both advanced bases and continental bases. 
However, certain modifications are made in the 
advanced base allowances in keeping with their 
special needs and with general concepts of their 
defense. Since this latter topic has been touched 
upon briefly in previous paragraphs, attention 
will be directed here to the three methods by 
which ABC allowances are determined. Briefty 
stated, these methods are individual count, special 
allowances, and the allowance formula. 

The basis for determining an allowance by 
individual count is, as the name implies, simply 
that of counting the actual number of protective 
units required. For example, each individval] will 
require a protective mask. Therefore, the al- 
lowance for protective masks will be the same as 
the total number of individuals to be protected. 
In most cases an extra allowance is made, perhaps 
50 units per 1,000 men, to allow for damage or 
loss. Itis obvious that this method of calculating 
allowances is adaptable primarily to individual 
protective items, such as protective covers, shoe 
impregnite, iodine tablets, self-aid kits, and the 
like. 
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Special allowances of ABC defense materials 
or equipment are allowances which are in addition 
to standard allowances determined by other 
methods. For example, damage control crews 
will require extra or replacement supplies as well 
as special protective clothing. Some of the items 
for which special allowances are made include 
the following: impermeable clothing, protective 
underwear, protective hoods, rubber gloves, and 
shelters for decontamination centers. 

The majority of the ABC defense allowances for 
functional components are determined by means 
of the allowance formula. This formula is based 
on the number of personnel involved as well as the 
station or base area. The end product of this 
formula is called a station factor. The allowance 
formula is expressed as follows: 

A P 
B= sot 10,000 
F=station factor 
A=essential area of station in acres 
P=number of personnel 


The station factor is then multiplied by a co- 
efficient which is predetermined for each item of 
ABC warfare defense material or equipment to 
yield the total amount required of that material 
or equipment. The following example illustrates 
the use of the allowance formula in calculating 
the amount of detergent needed at two hypotheti- 
cal advanced bases. 

If an air station consisting of 160 acres has an 
essential area of 40 acres and a normal complement 
of 1,000 officers and men, its station factor would 
be 0.9 
_ 40 4 1,000 

50 ' 10,000 
On the other hand, a receiving station would 
have a station factor of 6.5, if its essential area 
were 200 acres and its normal complement were 
25,000 personnel. 

200 25,000 _ 

F=30 +10,000 

Assuming the coefficient for detergent to be 530 

pounds, then the air station would require 477 

pounds (0.9 X 530) and the receiving station would 

require 3,445 pounds of detergent (6.5530) as 
a minimum stock. 

It must be remembered, however, that regardless 
of the method employed to determine the exact 


F = 0.9 
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quantities of ABC allowances in protective func- 
tional components, tailoring of the allowances 
should be considered. Tailoring is an especially 
important factor for advanced base units operat- 
ing in particularly vulnerable and isolated lo- 
cations. 

(c) Major groups of ABC functional com- 
ponents.—The five major groups of ABC func- 
tional components include the following: de- 
contamination components (P6 series), radiologi- 
cal detection components (P18 series), individual 
ABC protective equipment (P22), camp compo- 
nents (N series), and special components. These 
various components are graphically illustrated in 
figure 12-3. Brief comments on their general con- 
tents are given in the following paragraphs. 

The decontamination components are available 
in 4 different sizes, referred to respectively as 
P6A, P6B, P6C, and P6D, and are designed 
especially to meet the needs of various sizes of 
advanced base units. Each of these components 
contains carefully balanced amounts of the fol- 
lowing types of ABC warfare defense materials 
and equipment : detection equipment, clothing im- 
pregnation and testing kits, protective clothing, 
and decontaminating apparatus and supplies. 
The types of protective clothing which are in- 
cluded in this component have been discussed pre- 
viously in chapters 3 and 4. Materials and equip- 
ment for ABC detection are covered in chapters 
13 and 14. 

The P18 series consists of 3 sizes of radiological 
detection components. These components are in- 
tended for large, medium, and small advanced base 
units and are known respectively as P18A, P18B, 
and P18C. A wide variety of radiac equipment, 
such as dosimeters, chargers, meters, and radiac 
sets is included in this series of functional com- 
ponents. Details on this kind of equipment is 
given in Chapter 13, “ABC Detection.” 

The P22 or individual ABC protective equip- 


ment component is a single component which fur- 
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nishes an individual all necessary material and 
equipment for personal protection against ABC 
attack. The following items are included in this 
component: a high range “dog tag” dosimeter, a 
protective mask with extra canister, an individual 
protective cover, shoe impregnite, and a protective 
ointment kit. Sufficient iodine tablets for treating 
a 3 to 4 day supply of drinking water are furnished 
to each individual. Ethylene oxide dispensers also 
are furnished for use with the individual protec- 
tive cover to provide a means of BW decontamina- 
tion of personal clothing and small gear. Gener- 
ally this component is issued to personnel prior 
to embarkation for an advanced base to ensure its 
immediate availability either en route or on arrival 
at the base. 

The five different sizes of camp components are 
designed to provide housing, mess gear, and cloth- 
ing for any group of personnel from a relatively 
few to several hundred men. Each camp compo- 
nent is also available with special adaptations to 
fit several ranges of climatic conditions from arctic 
cold to tropical heat. Certain allowances for ABC 
protection are included in each camp component. 
Included are CW detector kits with refill mate- 
rials, kits for impregnating clothing and for re- 
pairing protective masks, and items for personnel 
decontamination, such as alcohol and hexachloro- 
phene soap. These protective items have been 
included in the camp component so that their 
arrival at the advanced base will coincide with 
that of the personnel who are to use them. 

Certain units and components, such as the naval 
beach group and G-series hospital components as 
well as mobile construction battalions and con- 
struction battalion maintenance units, are not out- 
fitted by the P6, P18, P22, and N series of func- 
tional components which have just been discussed. 
Instead, the ABC defense items are furnished 
along with the equipment organic to that unit or 
component. 


Chapter 13 


ABC DETECTION 


INTRODUCTION 


This chapter is logically a continuation of chap- 
ters 2, 3, and 4, in which various aspects of 
atomic, biological, and chemical warfare defense 
were presented. Following a brief presentation 
of the ABC Defense Element which conducts 
actual detection and decontamination operations 
at an emergency scene, detailed consideration is 
given to the detection and identification of bio- 
logical, chemical, and radiological agents. The 
final section of the chapter is concerned with 
standard ABC contamination markers. 


THE ABC DEFENSE ELEMENT 


1. Composition of a standard element.—Unlike 
the Engineer and Transportation Elements, an 
ABC Defense Element probably will not be or- 
ganized or maintained wholly by the Public 
Works Department. However, the Public Works 
Officer and personnel in his department must 
stand ready to participate in the functioning of 
an ABC element if so directed by the Command- 
ing Officer. For this reason, it is important that 
a CEC officer understand fully the organization 
of an ABC element and its role in emergency 
recovery operations. 

An ABC Defense Element is the tenth element 
in a Passive Defense Unit. As shown in the 
organization chart (see fig. 18-1), the element 
presently consists of 6 Passive Defense Teams: 
(1) ABC Survey Team, (2) Personnel Decon- 
tamination Team, (3) Facilities and Area De- 
contamination Team, (4) Radiac Reserve Pool 
Team, (5) Dosimetry Team, and (6) Clothing 
Decontamination Team. 
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2. Functions of ABC teams.—In time of actual 
disaster when a Passive Defense Unit would be 
deployed to an emergency scene as an Emergency 
Recovery Unit, these teams would operate as 
follows: 

(a) ABC Survey Team.—Operating in 
Emergency Recovery Section 1, this team con- 
ducts surveys to determine ABC contamination 
locations and levels, and to mark off hazardous 
areas. The personnel of this team consists of 
1 radiation monitor, 1 biological and chemical 
monitor, 1 recorder, and 1 communicator-messen- 
ger. Team equipment includes a jeep, high range 
survey meters, self-reading dosimeters, a BW 
sampling kit, a Chemical Agent Detector Kit, 
and 50 sets of contamination signs. This equip- 
ment will be described later in this chapter. 

(b) Personnel Decontamination Team.— 
This 9-member team (4 females and 5 males) 
conducts chemical and radiological decontamina- 
tion of nonseriously injured personnel. The de- 
con equipment and facilities of this team can 
care for approximately 100 persons per hour. 
The team operates with Emergency Recovery 
Section 3. 

(c) Facilities and Area Decontamination 
Team.—Also operating in ERS-3, this 6-man 
team effects biological, chemical, and radiological 
decontamination of essential facilities and areas. 
The team utilizes standard decon equipment and 
procedures which will be described in the next 
chapter. | 

(d) Radiac Reserve Pool Team.—The duties 
of this team are to set up a radiac pool by loading 
various radiac equipment at reserve stock points, 
bringing it into the disaster area, and making 
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Figure 13—1.—Components of an ABC Defense Element. 


issues as needed, and to replace and repair de- 
fective radiac equipment. One of the most im- 
portant tasks of this team is the calibration of 
radiac equipment, which must be done frequently 
during emergency recovery operations. Team 
personnel are attached to Emergency Recovery 
Section 2, and include 1 technician in charge, 3 
radiac repair men, and 8 stock clerks. 

(e) Dosimetry Team.—Using standard radi- 
ac equipment, the functions of this team are de- 
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termining radiation dosage of personnel (giving 
priority to ERU personnel), reading non-self- 
reading dosimeters, recharging self-indicating 
dosimeters, and recording radiological exposure 
data on survivors and personnel of recovery 
teams. 


(f) Clothing Decontamination Teams.—The 
functions of this 14-man team are to pickup 
(from personnel decon stations) clothing which 
has been contaminated by ABC warfare agents; 
determine reusability of clothing and deliver 
same to the decon facility; supervise or effect 
decontamination and return decontaminated 
clothing to the appropriate supply team. Team 
equipment consists of 6 trucks, G. I. cans, 1 M9A2 
detector and refill kit, 1 low intensity beta-gamma 
survey meter, protective masks and clothing for 
decon operators, clothing impregnating kits, 
testing kit, and decon supplies. 


DETECTION AND IDENTIFICATION OF 
BIOLOGICAL AGENTS 


The importance of early detection and identi- 
fication of biological agents has been stressed in 
chapter 3. Also discussed in this chapter were 
the difficulties inherent in detecting the presence 
of BW agents, as well as the warning devices 
or methods presently utilized. Probably it would 
be well at this point for the reader to review these 
sections of chapter 3 before continuing the present 
discussion of field sampling procedures and labo- 
ratory examinations for the detection and identi- 
fication of BW agents. 


1. Field sampling procedures.—Of the four 
methods previously discussed for detecting the 
presence of biological warfare agents, it is with 
the field sampling phase that the CEC officer 
probably will be most concerned. The zdentzfi- 
cation of BW agents is a responsibility of the 
Medical Department. However, before a BW 
agent can be examined in a laboratory, it must 
first be collected from the field. It is with this 
phase that the CEC officer may be called on to 
assist, because locally trained personnel are 
usually utilized to collect BW samples. 

Field sampling is the collecting of micro-organ- 
isms from air, water, surfaces, or suspicious ob- 
jects, such as small dead animals, dud munitions, 
shell fragments, expended spray devices, and so on. 
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Ordinarily, laboratory analyses of BW agents 
cannot be conducted on a routine basis, because 
generally, they involve long and complex proc- 
esses. Therefore, the collection of BW samples 
should be highly selective. Intelligent field sam- 
pling requires some kind of warning to indicate 
when it is warranted and where samples should 
be collected. 

There are two major purposes of field sampling. 
The most important one is to furnish the labora- 
tory with samples the identification of which will 
lead to the treatment to. be given contaminated 
personnel. A secondary purpose of field sampling 
is to facilitate the location and marking of con- 
taminated areas, buildings, water, and food stores. 

Since detailed treatment of field sampling is 
given in NavDocks TP-PL-4, Biological Warfare 
Defense, it is unnecessary to repeat any of that 
information in this chapter. The following dis- 
cussion will be limited to a cursory examination 
of the current BW field sampling kit and a brief 
overall consideration of air, water, surface, and 
solid sampling. 

(a) Field sampling kit.—Essentially, a BW 
field sampling kit is designed to trap micro-organ- 
isms from air, water, or solid objects in either a 
liquid or solid medium so that the organisms can 





be grown in the laboratory. The laboratory time 
required for identification can be reduced consid- 
erably if growth of the organisms can be started 
before arrival at the laboratory. This may be 
accomplished in the field by placing the organisms 
in a suitable nutrient and by keeping them at a 
favorable temperature. Proper nutrients and an 
incubation vest are provided in the BW kit. The 
vest 1s worn next to the body of the person taking 
the sample so that his body temperature will keep 
the sample near the optimum temperature for 
growth. 

Figure 13-2 is an illustration of the Navy BW 
field sampling kit which is currently being dis- 
tributed. The operation of this kit centers largely 
around the membrane filters which are utilized 
in the collection of water and air samples. 
These filters are used with a vacuum pump to 
separate the micro-organisms from the water in 
a water sample, or from the impinger fluid used 
in collecting an air sample. By this filtration 
process, the micro-organisms (except filterable 
viruses and rickettsiae) are trapped on the mem- 
brane filter. When placed in plastic dishes with 
nutrient, these membrane filters also serve as bases 
for growing the organisms during transit to the 
laboratory. 


Figure 13—2.—A biological warfare field sampling kit. 
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(b) Air sampling.—Air samples are taken 
primarily to identify biological warfare agents. 
Occasionally, they are taken to detect the presence 
of secondary aerosols emanating from contami- 
nated areas or to test the effectiveness of dust sup- 
pressants or other countermeasures. 

Regardless of the particular device used, the 
general principle of air sampling consists of draw- 
ing air over a surface or through an orifice so that 
the micro-organisms which may be contained 
therein are trapped in either a liquid or a solid 
medium. Air samples may be taken by various 
sampling devices such as impingers, electrostatic 
precipitators, bubblers, and the newly developed 
filters. Research is presently being conducted to 
develop sampling apparatus which is even simpler 
and less expensive. 

The BW sampling kit previously mentioned em- 
ploys a vacuum pump and a membrane filter to 
take air samples. By using the vacuum pump, 
suspected air is pumped through an impinger 
which contains a special fluid. In this way the 
micro-organisms from the air are captured in the 
impinger fluid. The vacuum pump is then utilized 
to expedite the filtration of the impinger fluid 
through a membrane filter. The filter allows the 
impinger fluid to pass through but it traps the 
micro-organisms on the membrane. The exposed 
membrane filter is fitted into a plastic dish, sup- 
plied with nutrient, and then slipped into the 
incubation vest of the operator pending transport 
to the laboratory. 

(c) Water sampling.—A water sample is 
taken in somewhat the same way as an air sample 
except that the impinger is not used. Instead, the 
sample of water is taken directly from the sus- 
pected source and filtered through the membrane 
filters which are held in a hydrosel filtration unit. 
The micro-organisms are trapped on the mem- 
brane filter and processed for transportation to 
the laboratory in a manner similar to that just 
described for the air sample. 

Water sampling techniques vary with the kind 
of storage facilities being tested. For example, 
lakes and other large open bodies of water sus- 
pected of BW contamination should be sampled 
at surface level and as close as possible to the in- 
take. Storage tanks and reservoirs for treated 
water should be sampled at the surface near the 
discharge pipe. Samples of water in the water 
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distribution system should be drawn from the 
mains rather than from the branches or laterals. 
If these samples are taken simultaneously and at 
spaced intervals or key locations, it may be possible 
to locate the source of contamination. 

(d) Surface sampling.—The purpose of tak- 
ing surface samples is to determine the extent or 
area of contamination by BW agents. The two 
kinds of surface sampling are internal and ex- 
ternal. The former refers to the samples taken 
inside of buildings; while the latter refers to sur- 
face samples taken from exteriors of objects, such 
as buildings, walls, roadways, sidewalks, lamp 
posts, trees, shrubs, and stones. 

Surface sampling is accomplished by rubbing a 
damp cotton swab over the surface which is sus- 
pected of being contaminated. A surface area of 
about 9 square inches is considered adequate. The 
contaminant is then “washed” from the swab by 
vigorous shaking in gelatin diluent. The micro- 
organisms are filtered out of the diluent by means 
of a vacuum pump and a membrane filter in the 
same general manner previously described for 
filtering a water sample. 

In general, the best type of surface from which 
to take a sample is one with a relatively smooth, 
clean surface, such as metal, glass, smooth con- 
crete, asphalt, or painted wood. It is desirable, 
also, that this surface be in a relatively exposed 
location so that 1t could have received a full dose 
of the BW aerosol or spray. 

In exterior surface sampling, if the path of the 
pathogenic cloud is known, samples should be 
taken approximately 100 feet apart near the cen- 
ter of the area over which the cloud has passed. 
It is important, also, that they be taken from 
surfaces that were nearly perpendicular to the 
path of the cloud. If the path of the cloud is un- 
known, it may then be necessary to follow a 
sampling pattern based on four possible wind 
directions. An alternate possibility exists, name- 
ly, to sample horizontal surfaces where the direc- 
tion of the cloud path would have had little or 
no effect. This may be the better plan, especially 
if some time has elapsed between the time of sus- 
pected attack and the time of sampling. 

It is recommended that exterior surface sam- 
ples be recorded on a map of the area being 
surveyed for contamination. This not only will 
facilitate the later marking of contaminated 
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areas by survey teams, but it also may facilitate 
the laboratory work considerably. For example, 
the examination of certain samples may be omit- 
ted if it becomes obvious that they were taken 
far from the area of contamination which 1s 
gradually emerging on the area map. 

In interior surface sampling, the samples 
should be taken from both horizontal and vertical 
surfaces on every other floor throughout the 
building. Surfaces should be selected that have 
not been cleaned since the suspected BW attack. 
A surface sample should be taken for approxi- 
mately each 1,000 to 1,500 square feet of floor 
space. If the building has a mechanical ventila- 
tion system, samples drawn from surfaces sur- 
rounding the intake and exhaust vents will suffice 
to provide an indication of contamination with- 
in the building. 

(e) Solid samples.—The technique of solid 
sampling differs from air, water, and surface 
sampling in that the object itself is sent to the 
laboratory and not just a collection of the micro- 
organisms that may be present on it. Thus, the 
purpose of solid sampling is not to determine the 


extent of contamination but rather to determine 


the identity of the BW agent. 

A solid sample is, as the name implies, any ob- 
ject of convenient handling size which may be 
suspected of BW contamination. Leaves, stones, 
small dead animals, shell fragments, dud muni- 
tions, expended spray devices, or other suspicious 
objects are classed as solid samples. Of course, 
special procedures and precautions will need to 
be observed before munitions may be sent to the 
laboratory. Small dead animals like rats, mice, 
birds, and small game are ideal specimens for 
lab work in identifying BW agents, especially if 
the animal is infected. Dead animals should be 
refrigerated, preferably with dry ice, before ship- 
ment to the lab. If dry ice is not available, or- 
dinary ice, thermos bottles, insulated ice cream 
bags, or “snow” from CO, fire extinguishers may 
serve as substitute refrigerants. The Navy BW 
field sampling kit previously described provides 
plastic bags for conveying solid samples to the 
laboratory, but this kit does not contain any ma- 
terials for refrigerating solid samples. 

2. Laboratory examination.—In general, bio- 
logical identification consists of a laboratory anal- 
ysis in which the suspected micro-organisms are 
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grown in a culture medium and then subjected to 
various biochemical and biological tests. The 
task of identifying an unknown biological war- 
fare agent is difficult because the process is not 
limited to the usual probabilities which guide the 
technician in the clinical laboratory. Usually 
there is no hint as to the nature of the pathogenic 
agent and therefore samples must be cultured in 
different ways and in different media. Many BW 
agents can be identified in from 2 to 5 days. A 
strong presumptive diagnosis for some pathogens 
is possible within 24 hours. 

It is evident, therefore, that laboratories for 
the identification of biological agents must be un- 
usually well equipped in order to identify the 
many and varied types of BW agents. Also, the 
personnel employed in biological detection work 
must be highly trained in the latest and most 
effective techniques. Careful field sampling by 
well trained survey teams can materially reduce 
the amount of laboratory work required to iden- 
tify a particular BW agent. 


DETECTION OF CHEMICAL WARFARE AGENTS 


It has been stressed in chapter 4 that man can- 
not depend on his physical senses alone to detect 
the presence of chemical warfare agents. Such 
warnings probably would come too late, particu- 
larly if certain of the newly developed fast-acting 
gases were employed. It is imperative that CW 
agents be detected as quickly as possible so that 
protective measures can be employed immedi- 
ately. Rapid detection can be accomplished by 
using special devices. Not only are these devices 
able to detect the presence of war gases, but they 
are useful also in establishing the completeness 
of decontamination, in determining the presence 
of gas in concentrations too low to be detected 
otherwise, and in estimating the hazards of opera- 
tions in contaminated areas. 

In general, gas detection devices indicate the 
presence of toxic gases by chemically produced 
color changes. As yet, there is no single detection 
device which is effective for all war gases under 
all conditions. However, various devices such as 
crayons, papers, and paints have been devised 
to detect the presence of CW agents on surfaces, 
and special testing kits have been developed to 
detect war gases in food and water. Each of 





Chapter 13—ABC DETECTION 






PLASTIC 
WRAPPER 


CONTAINER 





CONTAINER TOP | 


M7A1 CRAYON 





CONTAINER 


PLASTIC 
WRAPPER 





CONTAINER TOP 





Figure 13—3.—Vesicant detector crayons. 
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these types of detection devices will be discussed 
briefly in the following paragraphs. 

1. Vesicant detector crayon.—This is a pink, 
chalklike crayon which is used to detect the pres- 
ence of liquid blister gas and liquid nerve gas 
contamination. Although the crayon is sensitive 
to highly concentrated vapors of these gases, it 
cannot be depended upon to detect their presence 
in vapor form because the vapors may be of vary- 
ing concentrations. Vesicant crayons are used pri- 
marily to test for leaks in blister gas shells and 
for the detection of known chemical agents which 
may be spilled when chemical munitions are han- 
dled. The crayon may either be rubbed on the 
surface to be tested or it may be scraped with a 
knife and the scrapings dusted over the surface. 
In either case, the color of the surface changes 
from pink to blue in the presence of drops of 
liquid or highly concentrated blister gases or the 
G-series of nerve gases. 

As shown in figure 13-3, there are two types of 
vesicant detector crayons. The M7 and the M7A1 
crayons are similar in composition, but differ 
slightly in size and in packaging. The crayons 
may be procured separately or as a component 
in the M9A2 detector kit. In addition to low 
sensitivity to the vapors of chemical agents, there 
are also certain other limitations of the detector 
crayons: (1) the crayons are affected by strong 
acids, for example hydrochloric and sulfuric acids; 
(2) the crayons do not react to nitrogen mustard 
gases; (3) the coatings of the crayons lose their 
sensitivity after lengthy exposure to light or heat; 
and (4) the crayons react to DANC solution, 
bleach, and M5 protective ointment, and thus can- 
not be relied on for testing surfaces which have 
been recently decontaminated. 

2. Liquid vesicant detector paint.—This is an 
olive green paint (see fig. 13-4) which can be 
sprayed or brushed on a surface to help detect the 
presence of blister gases and nerve gases. The 
paint is not sensitive to the vapors of these gases 
and therefore can be used to detect liquid spray 
or drops only. In the presence of blister or nerve 
gases, the color of the painted surface changes from 
olive green to red. The shades of red vary with 
the particular gas detected. For example, mus- 
tard gas causes a bright red, nitrogen mustard an 
orange-red, and lewisite a dark red. The G-series 
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Figure 13—4.—A 4-ounce can of liquid vesicant 
detector paint. 


of nerve gases do not cause such distinctive shades 
of red as to permit positive identification. 

Detector paint is suitable for use on equipment 
and vehicles. Areas readily visible should be se- 
lected for painting. Vehicle hoods and other sur- 
faces whose temperatures may exceed 150° F 
should not be painted with detector paint because 
the paint will turn brick red. The paint job must 
be renewed when color changes occur through 
natural weathering. It has been found that at 
least 5 successive layers of paint can be applied 
without excessive peeling. 

Like the vesicant crayons, vesicant detector 
paint has several serious limitations: (1) it can- 
not be used to detect war gas vapor; (2) it reacts 
with DANC solution and other tear gas solvents 
to show the same red color as with liquid blister 
gases; (3) its sensitivity is decreased by heat, 
steam, and oil; and (4) if exposed to sunlight, 
freshly painted surfaces lose much of their 
sensitivity. 

3. Vesicant detector paper—This is a heavy 
paper which is coated on one side with liquid 
vesicant detector paint. As illustrated in figure 
13-5 the paper is issued in pads of 25 sheets, each 
of which is 5 inches by 514 inches. Each sheet has 
a 1%-inch hole in one corner which may be used to 
judge the size of the drops of CW agent falling 
on the paper. Since drops larger than 1% inch 
will penetrate permeable protective clothing, such 
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Figure 13—5.—Vesicant detector paper. 


information is essential in estimating the probable 
effects on personnel. 

Detector paper is used where it is impractical 
to use paint; e. g., on the ground, trees, bushes, and 
shrubs. The sheets are merely detached from the 
booklet and placed with the olive-green side up. 
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Usually, horizontal surfaces in exposed locations 
are selected. Sometimes the shcets are placed at 
stated intervals, say 20 yards, and fastened in place 
with tape or tacks. Vesicant detector paper shows 
the same color changes as does detector paint and 
also has the same general limitations as the paint. 
The outdoor sensitive life of the paper is about 3 
months. 

4. Chemical agent detector kit.—The M9A2 de- 
tector kit contains sufficient equipment and sup- 
plies to detect and identify 10 of the most common 
casualty gases. The specific agents which can be 
identified by this kit include the 3 G-agents or 
nerve gases, cyanogen chloride, hydrogen cyanide, 
phosgene, ethyldichloroarsine, lewisite, nitrogen 
mustard, and mustard gas. The sensitivity of the 
tests is such that most of the chemical agents (ex- 
cept the nerve gases) can be detected in concen- 
trations below that necessary to cause casualties in 
unmasked personnel. However, the results of the 
various tests are obtained too slowly to provide 
warning for personnel to mask. Thus, the pri- 
mary use of the kit is not so much to detect the 
presence of war gases as to estimate whether their 
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Figure 13—6.—The M9A2 chemical agent detector kit. 
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concentration is sufficient to be dangerous. The 
kit can be used also in helping to identify an un- 
known gas. 

An unknown war gas cannot be identified with 
this kit by one single test; instead, a special test 
must be conducted for each gas that is suspected. 
For example, if a contaminated air sample tests 
positive when the lewisite test is made, then the 
gas is lewisite. If the test is negative, then the 
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. Arsenical detector tubes (yellow dot). 
. Mustard gas detector tubes (blue dot). 
Phosgene detector tubes (green dot). 
AC detector tubes (brown dot). 

Air sampling pump. 

Aluminum vial (solid reagent). 

. Blue vial (solid reagent). 

. Red vial (solid reagent). 

. Green can (solid reagent). 
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gas 1s not lewisite, but its identity will remain un- 
known until other tests have been completed. 
These yes-or-no tests should be made in a certain 
prescribed order except in cases when the presence . 
of a specific agent is suspected. In general, the 
order of testing is the same as that given in the 
preceding paragraph, that is, G-agents tests are 
first, cyanogen chloride tests are second, and so on. 

Figures 13-6 and 13-7 illustrate the M9A2 de- 
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Inspection date record cards. 
Blue bottle (liquid reagent). 
Aluminum bottle (liquid reagent). 
Red bottle (liquid reagent). 
Green bottle (liquid reagent). 
M7A1 vesicant detector crayons. 
Pencil. 

Set of directions. 

Kit carrier. 


Figure 13-—7.-—Components of the M9A2 chemical agent detector kit. 
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tector kit. The basic components of this kit are 
an air sampling pump, various detector tubes, and 
chemical reagents. In addition, certain acces- 
sories are included, such as several M7A1 vesicant 
detector crayons, a set of directions for using the 
kit, a pencil, several inspection record cards, and 
several sampling tube report cards. One end of 
the sampling pump contains a flashlight so that 
tests can be made at night. 


Complete instructions for using the M9AQ2 kit 
will be found in TM 3-290, Individual Protective 
and Detection Equipment (September 1953). 
The general operation of the kit is essentially the 
same for all gases and may be described briefly as 
follows: First, the proper detector tube for the 
gas to be tested is inserted in the nozzle of the 
air sampling pump. The pump is then manually 
operated for a designated number of strokes. At 
the end of a specified interval, a color change 
will become apparent in the detector tube if the 
specific gas is present. In most tests, however, 
a liquid reagent must be added to the detector tube 
after the contaminated air sample is drawn into 
the pump. If the test has been conducted properly 
and if no color change is noted, then it may be 
assumed that the particular gas being tested is 
not present in dangerous concentration. Refer 
to figure 13-8 for a detailed example of the test 
for G-agents. 

5. Automatic field alarm.—Figure 13-9 illus- 
trates the E21 field gas alarm which is an auto- 
matic electronic-mechanical apparatus for detect- 
ing the presence of G-agents in the air. The 
device operates on 24 volts supplied by a separate 
storage battery. It is enclosed in an aluminum 
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. Slowly take at least 20 full pump strokes. 
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from green bottle (item 15 in figure 13—7) to the undotted end 
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Figure 13—8.—tTesting for G-agents and cyanogen chloride with 
the M9A2 detector kit. 
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Figure 13—9.—E21 Automatic Field Alarm. 


case with carrying handle and removable front 
and back covers. The overall dimensions of the 
unit are 17 inches wide, 15 inches high, and 7 
inches deep. 

Briefly, the general principles of operation are 
as follows: A dust-free air stream is drawn 
through a section of paper tape that has been 
wetted with a colorless chemical solution. Light, 
shining on one section of this tape, is reflected to 
a photocell. The light also shines on another sec- 
tion of the tape (no air sample drawn through 
this section) and is reflected to a second photo- 
cell. As long as no G-agents are present, the 
light reflected to each photocell is equal in inten- 
sity. However, if a G-agent is present, the sub- 
sequent reaction will cause the wet spot of the 
first section of tape (that part through which the 
air sample is being drawn) to turn pink. Since 
the air sample is not being drawn through the 
second section of tape, it will remain white. 

Less light is reflected from the pink spot on the 
tape than from the white spot. This difference 
in light intensity is detected by the photocells 
which, in turn, cause a warning lamp to light and 
an alarm buzzer to sound. Periodically, new sec- 
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tions of paper tape are wetted with fresh chemi- 
cal solution and are automatically advanced into 
position in the air stream. 

A reagent refill kit is available for use with the 
E21 field alarm. This kit contains sufficient 
chemicals, filter disks, and paper tape for sixty, 
12-hour periods, or enough for about 1 month 
of continuous operation. 

6. Water testing and screening kit.—Unless de- 
tected in time, contamination of the water supply 
by CW agents can produce a large number of 
casualties. If water containing CW agents 1s 
consumed, symptoms of gas poisoning may re- 
sult, depending upon the concentration of the 
agent, its degree of solubility in water, and its 
rate of decomposition after it is in solution. 

Although chemical warfare agents are highly 
toxic in their natural form, some of them do not 
seriously contaminate water because they dissolve 
too slowly; while others, particularly phosgene 
and diphosgene, decompose in water and form 
nontoxic products so rapidly that they do not 
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poison the water. Mustard reacts with water to 
form a product which is nontoxic at the end of 
an hour. Although solutions of the nitrogen 
mustards may remain toxic for 4 to 6 days, they 
hydrolyze slowly to form a nontoxic product. 

The nerve gases, blister agents, and systemic 
agents are the chemical warfare agents which are 
most likely to produce casualties when introduced 
into the water supply. The most dangerous of 
these are the blister gases and those agents con- 
taining cyanide. These are highly toxic, soluble 
in water, and either are slow to decompose in 
solution or remain poisonous after decomposi- 
tion. Figure 13-10 summarizes the relative toxic 
effects of certain CW agents in water. 

Sometimes contaminated water can be detected 
by observation. An unusual color or the odor of 
the water, the appearance of dead fish, or nearby 
vegetation which is wilted or discolored may pro- 
vide warning signs of contaminated water. Ob- 
servation alone is not a reliable indication of con- 
tamination; it should be confirmed by chemical 
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and | Readily soluble in water. Requires 
several days to decompose in water 
(hydrolyze). Water containing ni- 
trogen mustard is odorless and taste- 
less. 


and | Quite soluble in water. Decomposes 
rapidly in water and remains poisonous. 


and | Fairly soluble, but is harmless several 
hours after decomposition. 
AO Give water objectionable tastes and 
odors. 


Slightly soluble in water. 


Soluble in water. Decomposes into 
harmless products. 


and | Decomposes slowly in water. 
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toxic hydrolysis products. 

Reacts slowly with water to form non- 
toxic hydrolysis products. 

Forms cyanide on hydrolysis. 
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Figure 13—10.—Relative toxic effects of CW agents in water. 
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tests. For this reason a simple water testing and 


screening kit has been developed for field use by 
the armed services. 

The kit is illustrated in figure 13-11. Its con- 
tents are packed in a plastic, pocket-sized con- 
tainer. Enough supplies are furnished to test 
15 samples of water. The components of the kit 
include an instruction booklet, 2 test tubes, a 
chlorine demand assembly, a bottle and tube for 
the detection of arsenicals and nerve agents, a 
tube with solvents for the nerve gas detection test, 
9 vials containing reagents and test papers, and a 
test tube brush and pipe cleaner. 

Efforts have been made to make the testing as 
simple as possible for the layman. For example, 
(1) nontechnical language is used in the instruc- 
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tion booklet; (2) vials are not identified by chemi- 
cal names but by letters; (3) dry reagents in the 
form of tablets or pellets are used; and (4) most 
tests require no heat except for hand warming. 
The tests with this kit are rough qualitative tests 
and indicate only the presence or absence of cer- 
tain CW agents in water. However, if used 
properly, the kit will indicate pH readings and 
chlorine demands as well as the presence of mus- 
tard, nitrogen mustards, lewisite, ethyldichloroar- 
sine, and other CW agents containing arsenic and 
cyanogen chloride. The primary purpose of this 
kit is to detect chemical contamination of raw 
water. It cannot be used on treated water because 
the chemicals employed in the water treatment 
process may give false results. In other words, 
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G—Nitrazine strips for pH test 
H—Stopper in test tube 
J—Pipe cleaners 

K—Test tube with wire brush 
P——For arsenic test 
X—Orthotolidin testing tablets 


Figure 13—11.—The water testing and screening kit. 
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the kit is designed to screen out sources of water 
so badly contaminated that they cannot be made 
potable by ordinary field methods. It must be 
remembered that the kit only tests for contamina- 
tion; it does not treat or purify water. 

If any test shows a positive result, the water 
supply should be shut down. However, if tested 
and found free of chemical contamination, the 
water may then be subjected to the usual purifica- 
tion processes. 

7. Food testing and screening kit—The con- 
sumption of food which has been contaminated 
by CW agents may produce symptoms of gas 
poisoning depending upon the nature of the chem1- 
cal agent, the type of foodstuff, and the degree of 
contamination. Present methods of food storage 
and packaging employed by the armed services, 
especially for overseas shipment, tend to minimize 
the danger of contamination by chemical warfare 
agents. However, the possibility of CW con- 
tamination of food does exist and therefore a food 
testing and screening kit has been developed for 
quick, simple field tests to detect the presence of 
chemical warfare agents in food. 

Although the Medical Department is responsi- 
ble for testing foodstuffs; other personnel may be 
called upon to assist in the actual testing and re- 
porting. The food testing kit is especially de- 
signed to test for the presence of the nerve gases, 
the blister agents, and the arsenicals, since these 
are considered to be the most dangerous potential 
CW contaminants of food. If properly used, the 
kit will detect dangerous concentrations of the 
nerve gases, mustard, nitrogen mustards, lewisite, 
phenyldichloroarsine, adamsite, and diphenyl- 
chloroarsine. 

As shown in figure 13-12, the food testing and 
screening kit is packed in a plastic, pocket-sized 
container which is divided into 12 compartments. 
Included in the kit are 10 vials for reagents, 144 
sheets of test paper, and a booklet of instructions. 
As with the water testing kit previously described, 
efforts have been made to make the food tests as 
simple as possible; e. g., dry solid reagents are 
used instead of liquid reagents, the instruction 
booklet is written in nontechnical language, the 
test papers are identified by color, and the reagents 
are identified not by chemical names, but by let- 
ters on the vials. 


Ordinarily, the entire food supply should not 





1. Cover 11. Reagent D 

2. Bag of silica gel 12. Reagent E 

3. Medicine droppers 13. Reserve packets (Reagenrs 
4. Reagent F B, C, and D) 

5. Pad H 14. Arsenicals test papers (red 
6. Reagent A dot) 

7. Reagent B 15. Mustards test papers (blue 
8. Reagent G dot) 

9 Case 16. G-agents test papers (yel- 
10. Reagent C low dot) 


Food Testing and Screening Kit, ABC-M3. 


Figure 13—12.—The food testing and screening kit. 


be condemned simply because it may have been 
exposed to chemical warfare agents. A careful 
survey may show that only a portion of the sup- 
ply has been contaminated. Generally, unpro- 
tected bulk food is more likely to become con- 
taminated by CW agents than packaged food. 
All heavily contaminated foods must be segre- 
gated at once to minimize possible contamina- 
tion of the remainder of the supply. It is the 
responsibility of the Medical Department to de- 
cide whether foodstuffs are safe to eat, should be 
destroyed, or should be decontaminated. Gen- 
erally, any decision to decontaminate poisoned 
food will depend on several factors, such as the 
extent and seriousness of the contamination, the 
availability of replacement food supplies, and the 
availability of decon personnel, equipment, and 
supplies. 


RADIOLOGICAL DETECTION DEVICES 


The detection of nuclear radiation is of para- 
mount importance to man because serious injury 
or death can result from exposure to these invisi- 
ble rays and particles. In considering personnel 
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exposure to radiation, it is necessary to know two 
kinds of information: (1) the intensity of the 
radiation field, and (2) the total dosage or quan- 
tity of radiation received by the exposed person- 
nel. Intensity may be defined as the strength of 
the radiation. It is expressed as a quantity of 
radiation per unit of time. The quantity used is 
the roentgen and the time unit isthe hour. There- 
fore, intensity 1s expressed as roentgens per hour. 
Sinde dosage is quantity, it is expressed simply in 
roentgens. 

Information on intensity and dosage 1s essential 
in measuring the extent and degree of radiological 
contamination. It permits the calculation of safe 
entry-time and stay-time for personnel in contami- 
nated areas. Also, 1t provides objective means for 
withdrawing personnel who may be nearing the 
critical point of radiation exposure. Finally, 1t 
is useful in anticipating the severity of radiation 
sickness. Data needed for these and other cal- 
culations can be gathered by special devices called 
radiac instruments. The term radiac is derived 
from the initial letters of radio activity detection, 
identification, and computation. 

Since no single instrument has yet been devised 
which will measure both the intensity of radiation 
and the total dosage, measurements must be made 
by separate instruments. The device which meas- 
ures the intensity or rate of dosage is called a 
dose-rate meter or simply a survey meter. It pro- 
vides information required in calculating the 
radiological hazards of occupying a contaminated 
area or in handling contaminated equipment as 
well as in calculating the length of time personnel 
can safely remain in a radioactive area. The de- 
vice which measures the total radiation dosage 
received by an individual exposed to nuclear radia- 
tion is called a dosimeter. This information is 
vital in anticipating the nature and severity of 
radiation sickness in personnel. 

These two radiation detection and measuring 
instruments may be compared to an automobile 
speedometer. The dose-rate meter measures the 
intensity or rate of radiation in roentgens per 
hour and is like the speed indicator which records 
the speed of the automobile in miles per hour. 
The dosimeter measures the total exposure in 
roentgens over a given length of time. It is like 
the mileage indicator which records the total miles 
traveled. 


1. Survey meters.—Areas are monitored for 
radioactivity by means of survey meters. Field 
monitoring will reveal not only the geographical 
extent of the radiological contamination but also 
how “hot” various parts of the area really are. 
The Navy presently utilizes three types of survey 
meters: high range, low range, and alpha. Cur- 
rent models of these types will be discussed fol- 
lowing a brief consideration of the scientific prin- 
ciples on which they operate. The importance of 
understanding basic principles of operation should 
be obvious. Current models of radiac equipment 
may become obsolete, but the scientific principles 
upon which they operate probably will not. 

Although there are a number of ways to detect 
and measure radiation, not all methods are adapt- 
able to field use. The discussion here will be 
limited to those methods on which present Navy 
Survey meters are based. These methods involve 
an ionization chamber, a Geiger tube, and a scintil- 
lation counter. In general, these methods are 
based on the established scientific principles that 
radiation will cause gases to become electrical 
conductors and that radiation will produce lumi- 
nescence in a number of substances. 

(a) The ionization chamber.—Essentially 
this device consists of a gas-filled chamber which 
in some models is a metallic cylinder approxi- 
mately 2 inches in diameter by 3 inches in length 
(see fig. 13-13). In the center of this tube and 
running lengthwise, is a metal probe which is 
electrically insulated from the sidewalls. The 
gas used in the chamber may be air, carbon 
dioxide, nitrogen, argon, or other gas, depending 
upon the purpose of the instrument. A 100-volt 
battery is connected to the chamber. The positive 
pole of the battery is connected to the metal probe 
or anode while the negative pole is connected to 
the chamber wall or cathode. 






TO METER 


Figure 13—13.—A simple ionization chamber. 
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When nuclear radiation enters the chamber, 
ionization takes place. The positive ions are at- 
tracted to the negatively charged cathode and the 
negative ions are attracted to the positively 
charged anode. As a result, a feeble current flows 
between the cathode and the anode. The strength 
of this current is proportional to the degree of 
ionization and is in the order of 10—° 
(0.000000001) amperes. This current is then am- 
plified by vacuum tubes and measured by instru- 
ments appropriate to the type of radiation (alpha, 
beta, or gamma) being studied. 

An ionization chamber is one of the most flex- 
ible of all radiac instruments. It can be construc- 
ted to measure alpha particles, beta particles, or 
gamma rays. Changes in its sensitivity can be 
effected by changes in its construction. Ion cham- 
bers are used in survey meters to detect and 
measure alpha radiation and high intensities of 
gamma radiation (0 to 500 roentgens per hour). 
The pocket chamber and the self-reading pocket 
dosimeter are forms of ionizing chambers. 

Figure 13-14 illustrates a current Navy model 
of an alpha survey meter. This portable instru- 
ment consists of an ionization chamber, a vacuum 


tube amplifier, a meter, a headset, and batteries. 
A built-in hght permits night reading of the meter 
scale. The device detects and measures the in- 
tensity of alpha radiation in disintegrations per 
minute per 150 square centimeters. In other 
words, it measures the disintegration of atoms in 
an area of 150 square centimeters of any object. 
The disintegrations are indicated by clicks heard 
in the headset and by a meter scale which reads 
up to 10,000 counts per minute. The alpha sur- 
vey meter is used for detailed monitoring of food 
and water and for evaluation of ingestion and 
inhalation hazards. 

(b) The Geiger tube.—A Geiger tube oper- 
ates on the same general principles of gas ioniza- 
tion as an ion chamber and, therefore, may be 
considered as a form of ion chamber. The Geiger 
tube, however, is constructed differently and oper- 
ates on considerably higher voltage (700 to 1000 
volts). The resulting current of ionization is 
stronger, which makes a Geiger tube extremely 
sensitive to low intensities of gamma and beta 
radiation. The original Geiger tube has been im- 
proved and is now called a Geiger-Mueller tube. 

A Geiger-Mueller tube consists of a thin-walled 





Figure 13—14.—An alpha survey meter (AN/PDR—10A). 
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Figure 13—15.—Construction of a simple Geiger-Mueller Tube. 


glass tube about 1 inch in diameter and 6 inches in 
length. (See Figure 13-15.) In some models 
the cathode is a lightweight metal cylinder fitted 
inside the glass tube. In other models the inside 
wall of the glass tube is coated with a conducting 
substance. The anode runs lengthwise in the tube. 
It usually is a fine metal wire that is insulated 
from the sidewalls. The anode and the cathode 
are connected to the positive and the negative 
sides, respectively, of a high-voltage battery. The 
gas used in a G-M tube may be argon, neon, or 
helium. 

When nuclear radiation enters the tube, ions are 
produced in the gas. Because of the high voltage, 
the negative ions move rapidly toward the anode. 
If the voltage is sufficiently high, these fast- 
moving negative ions act like nuclear radiations 
and are able to produce more ions in the gas. The 
negative ions so formed are accelerated by the 
high voltage and, in turn, produce still more ions, 
and so on. 

Under proper conditions, a single pair of ions 
formed in a Geiger-Mueller tube will result in 
what is termed an “ionization avalanche.” Each 
avalanche is like a large pulse of current through 
the tube. On amplification, this current can be 
made to actuate a meter or headset. Since these 
radiac instruments actually count the current 
pulses as they occur, they are called Geiger 
counters. The rate at which the pulses form is 
a measure of the intensity of the radiation field. 
The rate can be read on a meter or, if of low in- 
tensity, can be determined by clicks in a headset. 

The Navy’s low-range survey meter (Lo-R sur- 
vey) is based on the principles of a Geiger-Muel- 
ler tube. This kind of radiation detection device 
is one of the most popular radiac instruments in 
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use today. It is often called a G—M counter, or 
simply, a Geiger counter. An example of a low- 
range survey meter, called the AN/PDR-27 series 
radiac set, appears in figure 13-16. This device 
is portable, watertight and has a range of 0 to 500 
milliroentgens per hour (mr/hr). It is used to 
detect and measure low intensities of beta and/or 
gamma radiation such as might be found on cloth- 
ing or hands of personnel or in moderately con- 
taminated radioactive areas. In general, it is 
used for detailed monitoring of personnel, spaces, 
and material. 

The AN/PDR-27 radiac set employs 2 Geiger- 
Mueller tubes. One is a low-range tube which is 
located in the probe while the other is a higher 
range tube that is located in the case. The most 
sensitive range (0 to 0.5 milliroentgen per hour) 
is obtained when both tubes are used simultane- 
ously. Only the G-M tube in the case is used for 
the least sensitive range (0 to 500 mr/hr). The 
detector probe can be used, in or out of the well in 
the carrying case, to detect gamma radiation. 
However, beta particles can be detected only when 
the probe is removed from the well and its beta 
shield moved aside. A calibrated meter provides 
visual indication of the intensity of the radiation 
field while clicks in the headset provide an aural 
indication. 

(c) The scintillation counter—As has been 
stated previously, one of the properties of radio- 
active rays is the ability to produce luminescence in 
certain substances. The light produced by radio- 
active rays is not uniform, but consists of individ- 
ual flashes which can be seen under a microscope. 
This phenomenon is known as scintillation, that 
is, the emission of quick flashes or sparks. It has 
been proved that the number of scintillations cor- 
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Figure 13—16.—A low-range survey meter, the AN/PDR-27 series. 


responds to the radioactiveness of the substance.. 


Although a single scintillation is too weak to be 
measured directly, 1t can be amplified by means 
of a photomultiplier tube. Eventually a meas- 
urable current pulse will be produced. In brief, 
nuclear radiation causes certain substances to emit 
flashes or sparks of light. These scintillations 
are sent through a multiplier tube where they are 
amplified and the resulting pulses of current are 
counted. These pulses constitute an indication of 
the intensity of radioactivity. Scintillation 
counters can be constructed to measure alpha, 
beta, and gamma radiation. 

The principle of scintillation is utilized in the 
Navy’s high range survey meter (HiR survey), 
the AN/PDR-18, which is illustrated in figure 
13-17. The detector consists of a sensitized phos- 
phor element which glows in the presence of 
gamma radiation. These scintillations are mul- 
tiplied in an electronic multiplier or amplifier and 
recorded on a meter. This survey meter is port- 
able and is capable of detecting and measuring 
high intensities of gamma radiation of 0 to 500 
roentgens per hour. The AN/PDR-18 series 
adiac set is designed to detect gamma radiation 
only. It is used to assist command decisions: to 
maneuver, to close fittings and ventilation sys- 
tems, to secure circulating systems, to calculate 
stay times, and to make aerial and ground field 
surveys. 
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2. Personnel dosimeters—These are devices 
which measure the accumulated dosage of radia- 
tion received by an individual. Because of case 
thickness, most pocket dosimeters are sensitive to 
gamma radiation only. Different models are 
available to measure various ranges of gamma 
radiation from a few milliroentgens to several 
thousand roentgens. Dosimeters are useful to 
personnel engaged in radiological detection be- 
cause (1) they provide accurate and reliable in- 
dications of accumulated dosages directly in 





Figure 13-17.—A high range survey meter, the AN/PDR—18 series 
radiac set. 
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roentgens; (2) they are small and can be worn 
without hindrance; (3) they are relatively inex- 
pensive and certain types can be used over and 
over again; and (4) they are rugged and not eas- 
ily damaged even when dropped. The three main 
types of dosimeters are the pocket dosimeter, the 
radiac detector, and the film badge. 

(a) The pocket dosimeter.—Essentially, a 
pocket dosimeter is a simple ionization chamber. 
However, a dosimeter differs from the ion 
chambers previously described because it is pocket- 
size, has no batteries, and no current flows be- 
tween the electrodes. The two general kinds of 


pocket dosimeters are the nonself-reading type or 


pocket chamber dosimeter and the self-reading 
pocket dosimeter. Since the former type is no 
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longer being issued, attention will be confined here 
to the self-reading type. 

The self-reading pocket dosimeter is about the 
size and shape of a fountain pen. The interior 
of this ion chamber consists of a fixed wire ele- 
ment and a movable quartz element (see fig. 13- 
18). ‘These U-shaped elements are fused together 
at the ends of the U and an eyepiece lens is focused 
on the end of the movable element. A charge is 
placed on the wire element which causes the quartz 
fiber to diverge because of repulsion. By adjust- 
ing the amount of charge, the movable or quartz 
element can be set exactly on the zero line of an 
interior scale which is calibrated in roentgens. 
When nuclear radiation enters the chamber, the 
negative ions produced are attracted to the fixed 
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Figure 13—18.—A cutaway diagram of a self-reading pocket dosimeter. 
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element. With its charge partially neutralized, 
the repulsion is decreased between the two ele- 
ments and the shadow of the movable element 
slides across the scale. By holding the dosimeter 
up to the light and peering through the eyepiece, 
the total radiation dose received can be read di- 
rectly from this scale in milliroentgens. 


Operating on the principles described above, the 
low range pocket dosimeter currently used in 
the Navy is the IM-9 (A or B or C)/PD (see fig. 
13-19). This instrument will measure the total 
gamma radiation accumulated by an individual up 
to 200 milliroentgens. It is used by personnel 
who work in contaminated areas to indicate when 
the accumulated maximum permissible exposure 
has been reached. Although self-reading, this 
dosimeter requires a separate charging and ad- 
justing device for setting the movable element on 
the zero of the interior scale. The charger shown 
in figure 13-19 requires no external power source 
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Figure 13—19.—Low range self-reading pocket dosimeter 
(IM—9B/PD) and charger (PP—354C/PD). 


because it produces a static electrical charge when 
the knob is rotated. This pocket-size device is 
known as a PP-354C/PD charger and can serve 
many dosimeters. | 

(b) The radiac detector.—The detector ele- 
ment in this type of dosimeter is a radiophoto- 





Figure 13—20.—A radiac detector (DT60/PD) and a radiac computer-indicator (CP—95/PD). 
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luminescent glass. After exposure to gamma 
radiation, this glass will emit luminescent light if 
subjected to near ultra-violet irradiation. The 
intensity of light produced is proportional to the 
total radiation received. This light can be ampli- 
fied and can be made to indicate the radiation ex- 
posure of the glass in terms of roentgens. The 
device records the accumulated gamma dose but it 
does not indicate radiation intensity. 

The Navy radiac detector, DT60/PD, which 
operates on the above principles is a high range 
or casualty dosimeter. The glass element is 
housed in a circular plastic case 114 inches in 
diameter and 5% inch in thickness. The device is 
small, rugged, and weighs only 1 ounce. The 
radiac detector is worn on a chain about the neck 
like an identification tag. It indicates the total 
amount of gamma radiation to which the wearer 
has been exposed up to the time of the reading. 


The detector has a range of 0 to 600 roentgens 
with a minimum detectable dose of 10 roentgens. 
The detector, therefore, measures only casualty 
doses. It is used to determine an individual’s 
radiation exposure which becomes a part of his 
service or health record. The accuracy of this de- 
vice is plus or minus 20 percent. Because it is 
ronself-reading, the radiac detector must be 
“read” by inserting it into a separate instrument 
called a radiac computer-indicator, CP-95/PD. 
The radiac detector and the computer-indicator 
are shown in figure 13-20. 


(c) The film badge.—The exposure of photo- 
graphic film to nuclear radiation causes a darken- 
ing similar to that produced by natural light. 
After the film has been developed, the extent of 
blackness represents the total amount of radiation 
to which the film has been exposed. The exact 
amount of radiation is determined by a device 
called a densitometer in which the blackening or 
density of the film is compared with pieces of the 
same type of film that have been exposed to known 
amounts of radiation. 

A film badge consists of a small packet contain- 
ing several photographic films, each with a dif- 
ferent degree of sensitivity to gamma radiation 
and beta particles. For example, a packet may 
contain 3 different films covering the ranges from 
0.1 to dr, 0.4 to 50r, and 10 to 2500r. A cross of 
thin sheet lead is bent around the film packet 
which is then inserted in a clip-on type holder for 
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Figure 13—21.—The component parts of a film badge. 


attachment to the wearer's clothing. Figure 13-21 
illustrates the components of a film badge. 

Alpha radiation cannot be measured on film 
badges because a single thickness of paper 1s suf- 
ficient to stop all alpha particles. Lead will stop 
beta particles; so any darkening under the lead 
cross must be due to gamma radiation. Darken- 
ing at the open corners is due almost entirely to 
energetic beta particles. 

When used to determine the dose to which indi- 
viduals have been exposed, film badges have cer- 
tain advantages and disadvantages. The advan- 
tages are: (1) they are inexpensive; (2) they are 
convenient to use; (3) they provide a permanent, 
legal record; (4) they are adaptable for use by 
large groups. The disadvantages of film badges 
are: (1) the developing process is slow; (2) the 
film varies in characteristics from lot to lot; (3) 
the film deteriorates with age; (4) there is much 
chance for error in compiling the records; and 
(5) the precision of the exposure measurement is 
low, with errors as high as 20 percent. 


CONTAMINATION MARKERS 


A standard system for marking areas contami- 
nated by atomic, biological, or chemical agents 
has been adopted by nations included in the North 
Atlantic Treaty Organization. These standard 
survey markers are illustrated in figure 15-22. 
Each marker is in the shape of a right-angled 
isosceles triangle with a base of approximately 
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Figure 13—22.—ABC contamination markers. 


1114 inches and sides of approximately 8 inches. 
These dimensions, however, may be varied to suit 
local material. The markers may be made of 
metal, wood, plastic, or other rigid material. 
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Three holes are punched in each marker to fa- 
cilitate rapid placement. 

The surface of each marker, facing away from 
the contaminated area, that is, toward a person 
approaching the contamination, is colored as fol- 
lows: (1) the CW marker has a yellow background 
with the word GAS painted or written in black 
on each side of the triangle; (2) the BW marker 


_ has a red background with broad yellow stripes 


dividing the marker into three small triangles. 
Each of these triangles has the word GERMS 
painted or written in black along one side; and 
(3) the RW marker has a white background with 
broad black stripes dividing it into three small 
triangles each of which has the word ATOM let- 
tered in black along one side. 


On all markers, the surface facing the contami- 
nation 1s white with black lettering. The appro- 
priate word, GERMS, GAS, or ATOM, appears 
in the three positions previously described for the 
front surface of the marker. Also included on 
this inward side in the center of the marker and 
in black letters is the date of placement of the 
marker as well as any other details deemed per- 
tinent. 

Normally, contamination markers are placed 
above the ground with the right-angled apex 
downward on fences, trees, rocks, or on appropri- 
ate stakes driven into the ground. If means of 
support are not available, the markers may be 
placed with the right-angled apex downward in 
the ground, but this method should be avoided 
whenever possible because the markers may be dis- 
lodged or obscured by grass and undergrowth. 


Chapter 14 


ABC DECONTAMINATION 


BIOLOGICAL WARFARE DECONTAMINATION 


Decontamination in biological warfare refers to 
those steps or measures taken to reduce or elimi- 
nate possible sources of infection following a BW 
attack. Since the identity of the biological agent 
probably will not be known prior to an attack, 
only those decon materials and methods known to 
be effective against all biological agents should be 
employed. It is imperative that decon operations 
begin as soon as possible following a known BW 
attack to reduce the danger of infection from 
secondary aerosols and to enable personnel to re- 
sume work as soon as possible. Decontamination 
cannot be delayed until the pathogen has been 


identified because laboratory identification may . 


take several days. 

1. Decontamination methods and materials.— 
There are four general methods of reducing or 
eliminating possible sources of infection due to 
BW agents. These include chemical disinfect- 
ants, heat, natural means, and sealing. 

(a) Chemical disinfectants.—An ideal de- 
contaminant is one which is effective against many 
kinds of pathogens, is fast acting, is non-toxic to 
personnel, is not harmful to a wide variety of ma- 
terials, is readily available in quantity, and is 
economical to use both in terms of material cost 
and man-hours required. At present, there seems 
to be no single chemical compound which is con- 
. sidered to be an ideal decontaminant. However, 
there are a number of chemicals which are 
suitable for use in biological warfare decontami- 
nation. 
are (1) formalin vapor (formaldehyde-water so- 
lution); (2) ethylene oxide gas; (3) carboxide 
gas (ethylene oxide-carbon dioxide mixture) ; (4) 


Several of the most satisfactory ones — 
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chlorine in such forms that free chlorine is re- 
leased (e. g., calcium hypochlorite or chloride of 
lime) ; and (5) lye in solution. 

Each of these chemicals has certain advantages 
and disadvantages when used as a BW decon- 
taminant. For example, formalin vapor is adapt- 
able for decontaminating the interior of a build- 
ing, but its vapors may damage delicate instru- 
ments and even cause paper to curl. Ethylene 
oxide is not only highly penetrating, but also 
highly explosive and must be handled with ex- 
treme care. Both of these decontaminants are 
toxic to personnel. Although carboxide is neither 
corrosive nor explosive, it is toxic to personnel 
and requires a gastight enclosure to be effective. 
Lye in solution makes an efficient decontaminant 
for flat surfaces, but is both highly toxic and 
highly corrosive. 

(b) Heat.—Biological warfare agents can be 
destroyed by intense heat, such as incineration, 
open flaming, dry heat, and moist heat. The dry 
heat method utilizes a hot air oven at a tem- 
perature of about 160° C for a period of at least 
60 minutes. The moist heat method employs boil- 
ing water, steam, or steam under pressure for 15 
to 20 minutes. Heat is also used in combination 
with chemical disinfectants. For exposure, the 
vapors of formalin are created by heat or by 
bubbling steam through a pan of formaldehyde 
solution. 

(c) Natural means.—It must be remembered 
that biological warfare agents are living organ- 
isms which require a favorable environment for 
survival and growth. Some BW agents are of 
a delicate nature and are extremely sensitive to 
such factors as nutrient, temperature, air, light, 
length of storage period, and the dissemination 
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method employed. In many cases these patho- 
gens will die because of the effects or changes in 
any one of these factors. 

Other pathogens, however, can exist 1n spore 
form for many years without being affected 
by even severe changes in environment. Thus, 
natural decontamination is at best an uncertain 
method which can be expected to provide only 
limited protection, if any at all. It is obvious 
that more positive decon procedures must be ap- 
plied as soon as practicable to destroy the BW 
agents and thus completely eliminate the sources 
of infection. 

(d) Sealing.—Sealing may be employed to 
restrict the spread of BW agents, especially in 
cases where it is impracticable to decontaminate 
large outdoor areas. Sealing, however, will not 
destroy the pathogenic agents, but it will reduce 
the danger of infection. Water, oil, tar, and 
asphalt may be used as BW suppressants. When 
sprayed on surfaces, these materials seal the patho- 
gens to the surface and thus restrict their spread. 
If water is used as a suppressant it should be di- 
rected downward to prevent the formation of 
secondary aerosols. High-pressure spraying is 
not satisfactory. Water will not destroy BW 
agents, but merely seals them to a surface or 
washes them off. Oil is superior to water as a 
suppressant, but it will destroy vegetative growth 
for some time: Asphalt and tar are the most ef- 
fective suppressants. If applied hot, they may 
destroy many, but not all, of the BW agents. A 
light coating of asphalt will not kill vegetative 
growth, but tar will. 

2. Imterior decontamination.—The interior of 
a building can be decontaminated effectively by 
using formalin vapor. Formalin (Navy Stock) is 
a solution of water and 37 percent formaldehyde, 
with a small amount of methanol added to prevent 
polymerization. Before use as a decontaminant, 
this stock solution should be diluted with more 
methanol to increase its bacteria-killing action. 
The working solution should consist of 60 percent 
stock solution and 40 percent methanol. 

A building to be decontaminated with formalin 
need not be sealed tightly. Windows, doors, and 
vents must be closed, but cracks around them, if 
any, need not be sealed. Since formalin is a liquid, 
it is necessary to vaporize it to make it an effective 
decontaminant. 
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Vaporization can be accomplished in several 
ways: (a) by boiling the formalin solution by 
means of steam coils; (b) by bubbling steam 
through an open container of formalin; or (c) 
by using a steam-cleaning machine, a high-pres- 
sure sprayer, such as a paint sprayer, or a fog 
generator. Figure 14—1 illustrates a fog generator 
set which is a standard item of Navy equipment 
and is probably one of the most practical methods 
of vaporization. If a steam-cleaning machine or 
a fog generator is used, the generator must be 
located outside the building. 

The formalin vapor should be allowed to re- 
main in contact with the contaminated area for 
a period of at least 16 hours. Even with forced 
ventilation, a building will require 24 hours aera- 
tion after decontamination with formalin vapor. 
After 24 hours aeration certain areas may still be 
uncomfortable for personnel, but these areas may 
be safe to work in if the concentration of formalin 
residue is below the danger point. 

About 1 quart of formalin-methanol solution is 
required to decontaminate 1,000 cubic feet at tem- 
peratures above 70° F. More formalin solution 
will be required as the temperature decreases. In 
general, the amount of formalin must be doubled 
for each 20° temperature drop. For example, 4 
quarts of formalin solution will be needed to de- 
contaminate 1,000 cubic feet at temperatures be- 
tween 40° to 60° F. The use of formalin vapor 
for decon purposes is not advisable when tempera- 
tures are below 40° F. 

Although formalin itself may not cause cor- 
rosion, the high humidity caused by the presence 





Figure 14—1.—Decontaminating the interior of a building with a 
fog generator set. 
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of water and steam, will cause considerable dam- 
age to equipment, delicate mechanisms, papers, 
and fabrics. Since formalin vapor is toxic to per- 
sonnel, proper decon clothing including protective 
masks must be worn. Care must be exercised in 
handling formalin solutions. If formalin touches 
the skin, it must be neutralized with ammonia and 
then washed thoroughly with water. 


3. Exterior decon.—BW decontamination of ex- 
terior surfaces can be accomplished by chemical 
disinfectants, natural means, and suppressants. 
Since natural decontamination and the use of sup- 
pressants have been mentioned in a previous sec- 
tion, attention will be confined here to a brief con- 
sideration of the use of chemical compounds. 


Although there are many chemicals which are 
suitable for use in exterior decontamination, they 
generally may be classified under two main head- 
ings: those that decontaminate by releasing free 
chlorine, and those that decon by means of caustic 
action. Chemical solutions which release free 
chlorine include calcium hypochlorite (used in 
water purification), chloride of lime (bleach, 
STB, or Grade 3) used in chemical warfare de- 
contamination, and sodium hypochlorite (ordi- 
nary household bleach, such as Clorox). So- 
dium hydroxide (caustic soda or lye) is an ex- 
ample of a chemical compound which decontami- 
nates by caustic action. 


In regard to BW decontamination, there seems 
to be little difference in the effectiveness of the 
various chemicals which release free chlorine. 
Thus, the choice for exterior use will depend on 
the cost and availability of the decontaminant. 
In addition to these factors, however, the choice 
should be influenced somewhat by the nature of 





Figure 14—2.—A 400-gallon sprayer (type M6). 
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the surface to be treated, 1. e., flat, vertical, or in- 
clined. Thin solutions are suitable for flat sur- 
faces, but can not be used on vertical or inclined 
surfaces because the solution tends to run off be- 
fore decontamination is complete. It is necessary 
to use a thicker solution on vertical surfaces so 
that the mixture will stick. Some chemicals 
contain their own thickener or slurry former, 
such as bleach, STB, or Grade 3. In other cases, 





Figure 14—3.—A 3-gallon sprayer (type M1). 
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Figure 14—5.—A suggested layout for an improvised ABC cleansing station (also see fig. 14-12). 


a slurry can be formed by adding an inert ma- 
terial such as lime or diatomaceous earth. 

After the decontaminant has been selected, it 
may be applied by any suitable means, such as by 
sprayer or by hand or power scrub brooms. 
Standard sprayers, such as the 400-gallon sprayer 
illustrated in figure 14-2 are especially adaptable 
for decontaminating large horizontal surfaces. 
Smaller areas can be sprayed with the standard 
3-gallon sprayer which is used in chemical war- 
fare decontamination. This type of sprayer is 
illustrated in figure 14-3. The effectiveness of 
decontamination on all kinds of surfaces can be 
increased considerably by thorough scrubbing. 

Decon crews should wear complete outfits of 
protective clothing and carefully observe standard 
rules in handling these chemicals. Impregnated 
and impermeable clothing, protective masks, im- 
permeable hoods and other protective items have 
been previously described in chapter 3. 

4. Personnel decontamination.—The decontami- 
nation of personnel can be accomplished at either 
permanent decon stations or improvised cleansing 
stations. Regardless of classification, however, 
the facilities employed in BW decontamination 
do not differ greatly from those used in chemical 
or radiological decontamination. In fact, the 
same facilities should be used, if practicable, for 
ABC decontamination. Figure 144 is a pro- 
posed layout for a permanent decon station while 


figure 14-5 depicts an improvised cleansing sta- 
tion. Note that both types share several features 
in common, such as an undressing area, a washing 
area, and a drying and dressing area. 

The general procedure for decontamination at 
either type of decon station is as follows: 

(a) The contaminated individual enters the 
undressing area after scuffing his feet in a box 
containing a dry mix of sand and bleach. He 
sits on a bench with his feet on the unclean side 
and removes his shoes. Pivoting on the bench, 
he swings his legs to the clean side and removes 
his outer clothing (see fig. 14-6). Note that 





Figure 14—6.—Undressing at an improvised 
outdoor cleansing station. 
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underwear, socks, and protective mask are kept 
on. The individual exercises great care in re- 
moving his clothing to prevent the possible rise 
of a secondary aerosol. Placing his clothing in 
containers with tightly fitting lids, he passes to 
another section of the undressing area where he 
removes his underwear and socks, which he de- 
posits in appropriate containers. 

(b) Upon entering the washing area, the 
contaminated individual applies a 5% tincture of 
iodine to any skin cuts or abrasions. He then 
proceeds to take a shower, spending at least 5 
minutes in soaping, scrubbing, and rinsing. The 
following steps in showering are recommended : 

(1) Get wet all over. 

(2) Serub the hands for 1 full minute with 
hexachlorophene soap. Give special attention to 
the fingernails. 

(3) Soap body 1 minute with special em- 
phasis on hairy portions. 

(4) Rinse body 1/2 minute. Note in figure 
14-7 that the protective mask remains on through 
this rinsing step. 

(5) Remove protective mask and put in ap- 
propriate can with lid. 

(6) Soap hair 1 minute. Rinse. 

(7) Soap and wash body 1 minute. 

(8) Final rinse 1/2 minute. 

(c) The individual now proceeds to the 
dressing area where drying 1s accomplished as 
speedily as possible and clean clothing is put on. 

It must be realized that the mechanical action 
of showering merely washes away the BW agents, 





Figure 14—7.—The protective mask is kept on through showering 
steps 1, 2, 3, and 4. 


it will not destroy them. Moreover, washing can- 
not remove a// the pathogens which may be pres- 
ent, especially those in the nostrils, eyes, ears, 
under fingernails or toenails. Personnel decon- 
tamination is not as effective as other forms be- 
cause the most effective decontaminants are toxic 
to personnel and so cannot be used. Because of 
the inadequacy of present methods of personnel 
decontamination, it is imperative that any illness, 
however minor, be reported at once to the medical 
officer. 

5. Decontamination of equipment—Equipment 
can be decontaminated by using either ethylene 
oxide or carboxide. | 

(a) Ethylene oxide vaporizes rapidly at or- 
dinary temperatures to produce vapors which are 
both highly penetrative and noncorrosive. Mois- 
ture is not needed in this decon process, which 
means that the harmful effects of high humidity, 
particularly rust and shrinkage, will not occur. 
These properties make ethylene oxide gas an ex- 
cellent decontaminant for equipment, books, pa- 
per, leather, metal, clothing, and so on. In the 
liquid state ethylene oxide is extremely flammable 
and constitutes a serious fire hazard; as a gas 1t 1s 
highly explosive, especially 1f mixed with air. 
For these reasons ethylene oxide should not be 
used indoors except in controlled fumigation 
chambers. For all practical purposes, its use as 
a decontaminant must be confined to outside areas. 

Ethylene oxide requires a gastight enclosure to 
be effective as a decontaminant. Large pieces of 
equipment are placed under a gasproof tarpaulin, 
the edges of which should be sealed by placing 
in a trench and covering with earth. If a gas- 
proof tarpaulins not available, an ordinary tar- 
paulin may be used if first treated with a heavy 
coating of vinyl plastic or, lacking this plastic 
material, ordinary stock oil paint may be used. 
The contents within the enclosure are then ex- 
posed to the ethylene oxide vapors for 6 hours at 
a temperature of 75° F. Thirty pounds of ethyl- , 
ene gas are required to decontaminate 1,000 cubic 
feet of space, at temperatures of 75° or above. 
For each 20° drop in temperature, twice this 
amount is required. It is not recommended that 
decon operations be carried on with ethylene ox- 
ide at temperatures below 50° F. 

Small items of equipment can be decontami- 


nated in bags ordinarily used for delousing. As 
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a substitute for these bags, the individual pro- 
tective covers used to protect personnel against 
spray vesicant contamination may be used. 

Ethylene oxide is avallable from commercial 
sources in 3-pound cylinders and from General 
Stores in 100-pound cylinders. Since it is highly 
toxic, explosive, and flammable, ethylene oxide 
must be used only by personnel trained and ex- 
perienced in handling it. 

(b) Carboxide is a liquified mixture consist- 
ing of about 10 percent ethylene oxide and 90 
percent carbon dioxide. Because it is nonexplo- 
sive, it may be used safely in decon operations 
inside of buildings. Decontamination with car- 
boxide is carried on in the same general way as 
with ethylene oxide, except that about twice as 
much carboxide is required per 1,000 cubic feet 
of space and the contact period must be quadru- 
pled. Also, carboxide requires a gasproof cham- 
ber to be effective. However, a building may be 
improvised if special precautions are observed to 
ensure a tight seal. 

Carboxide is available from General Stores in 
30- and 60-pound cylinders. Sixty pounds of car- 
boxide are required for each 1,000 cubic feet of 
space at temperatures above 80° F. For each 20° 
drop in temperature about twice this amount Is 
needed. Decontamination with carboxide is not 
advisable at temperatures below 50° F. 

Although carboxide is nonexplosive and non- 
corrosive, its vapors are toxic to personnel and 
the same general precautions should be followed 
in using it as in handling ethylene oxide. 

6. Decontamination of water.—The detection of 
water contamination and the laboratory analyses 
are responsibilities of the Medical Department. 
However, the Public Works Officer may be called 
on to assist in the collection of water samples and 
perhaps, in the decon process itself. BW decon- 
tamination of water is not difficult when regular 
water treatment facilities exist. However, more 
chlorine probably will need to be added than dur- 
ing the ordinary processing of the water. If no 
water treatment facilities are available, water can 
be decontaminated by boiling for 20 minutes, by 
distillation if equipment is available, or by using 
iodine tablets coupled with boiling. A medical 
officer should pass on the method and the complete- 
ness of the decon process before any water is used 
for drinking purposes. Water that has been de- 
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contaminated must, of course, be protected against 
further contamination. 

1. Decontamination of food.—As in the case of 
water, the advice of the Medical Officer should be 
sought before any attempt is made to decontami- 
nate food suspected of BW contamination. Gen- 
erally, contaminated food should be destroyed, but 
this decision rests with the Medical Officer. 

Even though food in sealed tins, cans, and bot- 
tles is relatively safe from BW agents (other than 
through sabotage), there is still considerable dan- 
ger that the food may become contaminated by the 
exterior of the container when it is opened. 
Therefore, the container must be decontaminated 
before the food is removed. This can be accom- 
plished by immersing the can in a solution of 2 
percent chlorine and 1% of 1 percent anionic de- 
tergent for 30 minutes and then rinsing the can 
in clear water. 

Fresh vegetables or meat should either be de- 
stroyed or sterilized by cooking in a pressure 
cooker for one hour, baking in an oven for 40 
minutes at a temperature of 250% to 300% F, or 
boiling in water for 20 minutes. 


CHEMICAL WARFARE DECONTAMINATION 


CW decontamination is the process of destroy- 
ing, removing, or neutralizing the effects of chemi- 
cal warfare agents. Fortunately, most of the 
common CW agents, except certain persistent 
agents, do not present serious problems in decon- 
tamination. With few exceptions, nearly all 
chemical warfare agents are dissipated by the 
weather, thus facilitating decon operations. 

1. Decontamination methods and materials.— 
The general methods employed in CW decontami- 
nation are similar to those which have been 
described for BW decontamination. Decontami- 
nation of chemical warfare agents can be accom- 
plished through chemical action, natural means, 
physical removal, sealing, and heat. 

(a) Chemical action.—Decontamination by 
this method involves a chemical reaction between 
the CW agent and the chemical decontaminant 
which usually results in the formation of elther 
a harmless new compound or one which can be 
removed more easily than the original CW agent. 
Neutralization of CW agents can result from 
chemical reactions of oxidation, chlorination, re- 
duction, or hydrolysis. Generally, the two classes 
of chemicals which are used throughout the Navy 
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for decon purposes are the chlorinated bleaches 
and DANC solution. 

The two kinds of bleaches generally used are 
supertropical bleach (STB) and chloride of lime 
(Grade 3). These bleaches are often called by a 
variety of names including bleach, supertropical 
bleach, bleaching powder, bleaching material, 
chlorinated lime, and chloride of lime. Their ef- 
fectiveness as decontaminants results from their 
tremendous oxidizing ability. This oxidizing 
power comes from the active chlorine which 1s 
liberated when water is added to the bleach. The 
amount of free chlorine available in bleaches 
varies from 10 percent to 70 percent. A bleach 
must have an available chlorine content of more 
than 10 percent to be effective as a CW decon- 
taminant. When purchased, STB and Grade 3 
have an available chlorine content of approxi- 
mately 30 percent. 

Supertropical bleach and Grade 3 bleach may 
be used in either dry or wet form. Dry bleach 
may be spread over contaminated areas at the 
rate of about 1 pound per square yard of sur- 
face. However, dry bleach must not be used when 
large amounts of liquid mustard are present be- 
cause a violent chemical reaction will take place 
in which considerable heat is generated. In some 
cases, this generated heat may cause a burst of 
flame; therefore, if used near liquid mustard, dry 
bleach should be mixed with earth or sand to 
retard this reaction. A good proportion for dry 
mix is 2 parts of bleach to 3 parts of sand by 
volume. 

Depending upon the amount of water used, 
bleach in wet form may be either slurry or paste. 
Slurry is a suspension consisting of 6 pounds of 
bleach in 1 gallon of water; it is a 40-60 mixture 
by weight. Slurry may be spread by brooms or 
swabs or it may be applied by means of power 
decontaminators, such as the 400-gallon or 150- 
gallon sizes. Paste is a much thicker mixture 
than slurry. It is too thick to be sprayed and 
must be applied by brooms or swabs. Its heavy 
consistency makes it desirable for use on vertical 
surfaces or where a stronger decontaminating 
action is needed. 

DANC solution is a 614 percent solution of 
RH-195 in acetylene tetrachloride. As shown 
in figure 14-8, the solution is packaged in a con- 
tainer with two compartments so that the RH- 
195, which is a white powder, can be dissolved in 
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Figure 14—8.—Materials for RH-195 (DANC) 
solution. 


the solvent (acetylene tetrachloride) just before 
use. The term DANC means decontaminating 
agent, noncorrosive. However, the term is 
slightly misleading because DANC solution is de- 
cidedly corrosive to metals, but it is considerably 
less corrosive than bleach. DANC solution will 
also damage paint, rubber, leather, fabrics, and 
plastics unless removed promptly. DANC is used 
primarily as a mustard gas decontaminant. It 
is suitable for neutralizing blister gases on 
weapons, instruments, vehicles, equipment, and 
metal surfaces. It should not be used as a de- 
contaminant for the G-series of nerve gases. 
DANC solution may be applied with small 
decon apparatus or with swabs. One gallon of 
this solution will decontaminate about 15 square 
yards of heavily contaminated surface or about 
twice this amount if the area is moderately con- 
taminated. DANC is fast acting and will destroy 
most blister agents in about 10 minutes. Because 
the decontaminating reaction is accompanied by 
the formation of acid, any residue should be 
flushed from the surface when decontamination is 
completed. Surfaces subject to corrosion should 
be given a light coat of oil. The solvent used in 
DANC solution, acetylene tetrachloride, is prob- 
ably the most toxic chlorinated organic solvent 
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known. It is about 10 times as toxic as carbon 
tetrachloride. For this reason, protective masks 
and protective clothing should be worn by per- 
sonnel handling DANC. 

If bleach or DANC is not available, then 
the following may be used as substitute 
decontaminants : 

(1) ArKALIES are effective decontaml- 
nants for the G-agents. Examples of alkali so- 
lutions include caustic soda, washing soda, baking 
soda, and ammonia. Alkalies, however, are of 
little value against mustard or lewisite as these 
toxic gases hydrolyze so rapidly with water alone 
that the addition of an alkali provides little added 
efficiency. 

(2) SoDIUM HYPOCHLORITE used in full 
strength liberates chlorine and makes an effective 
substitute decontaminant. 

(3) SopruM SULFIDE may be used as a sub- 
stitute bleach, but 1t is not as effective. 

(4) Soar 1s of little value in neutralizing 
blister gases, but is effective in assisting in physi- 
cal removal. 

(b) Natural means.—This method relies on 
the weathering effects of the sun, rain, and wind 
to dissipate, evaporate, or decompose chemical 
warfare agents. For example, sunlight causes 
catalytic decomposition as well as evaporation of 
war gases; rain or dew causes hydrolysis of some 
agents; and wind accelerates the natural evapora- 
tion of all agents. Natural decontamination is by 
far the simplest and most widely applicable 
method of CW decontamination. In some cases 
it offers the only practical means of neutralizing 
the effects of CW agents, particularly where large 
areas of terrain are contaminated or where certain 
areas lack strategic importance. 

It has been pointed out previously that natural 
decontamination of biological agents is at best 
an uncertain method. This is not true of chemical 
agents, because in due time the elements will com- 
pletely decontaminate any area no matter how 
heavily it may have been contaminated. The 
length of time required for decontamination by 
natural processes may, however, extend into weeks 
or even months, depending upon such factors as 
the dosage and type of agent, the nature of the 
terrain, and climatic conditions. Man has de- 
vised other means of CW decontamination simply 
because he cannot wait for nature to do the job. 


Details concerning the effects of topography, 
wind, temperature, humidity, and other cli- 
matic factors will be found in TM 3-240, Field 
Behavior of Chemical Agents, (May 1951). 
(c) Physical removal.—Decontamination can 
be effected by the physical removal of the toxic 
agents from contaminated surfaces. This can be 


- accomplished by washing or flushing the surface 
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with water, steam, or other solvent, such as gaso- 
line, antifreeze, alcohol, or carbon tetrachloride. 
Water hydrolyzes many war gases and therefore 
is a good decontaminant but, usually, great quan- 
tities of it are required. The mechanical action 
of flowing water is useful in flushing toxic gases 
from surfaces. However, washing generally in- 
volves only the transfer of an agent from a sur- 
face toasolvent. This means that the wash water 
probably will contain a high concentration of 
toxic agent. It should be decontaminated or chan- 
neled to a site where it can do no further damage. 

Although cold water may be used, hot water 
or steam is considerably more effective because 
most chemical reactions take place at a faster rate 
in high temperatures. For example, soaking an 
object in boiling water is an excellent means of 
decontamination. Soaps and detergents added to 
water also expedite the decontaminating process. 
Although water under high pressure cleans better 
than water under ordinary pressure, care must be 
exercised so that the force of the stream does not 
spread the agent unnecessarily. 

(d) Sealing.—Sealing will not destroy CW 
agents, but it will reduce the danger considerably 
by restricting the absorption and volatilization 
of these agents. Several coats of water glass 
(sodium silicate) may be brushed on contaminated 
surfaces. This produces a hard covering which 
effectively seals CW agents to the surface. It 
would seem that paints or varnishes would also be 
effective as sealers. However, this is not the case 
because they are readily dissolved and penetrated 
by certain CW agents, especially the blister agents. 
Earth is often used as a simple and rapid means 
of providing temporary sealing. An earth cover- 
ing of 3 to 4 inches will provide protection suf- 
ficient for the passage of unprotected personnel, 
at least until the vapors begin to seep through. 

(e) Heat.—Incineration is a convenient and 
effective means of CW decontamination. Ex- 
pendable objects, waste materials, and large areas 
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of contaminated terrain are, perhaps, most suit- 
able for decontamination by this method. Burn- 
ing decontaminates by thermal decomposition and 
by volatilization of the CW agent. If this method 
is used, large, hot fires should be employed as 
intense heat is necessary to destroy most CW 
agents. Moderate or low heat may serve only to 
volatilize the agent and spread it farther by means 
of secondary aerosols. To ensure an intensely hot 
fire, fuel oil, gasoline, or kerosene may be used to 
kindle the fire. If a large contaminated area is 
burned, the downwind area may contain a danger- 
ous concentration of toxic vapors. Personnel 
should be kept away from these areas. 

Burning an area destroys vegetation and gross 
surface contamination, except where there are 
pools of a liquid agent. Burning, however, can- 
not destroy liquid blister agents which have 
soaked into the ground. It must be remembered, 
too, that heavily contaminated terrain may remain 
toxic for some time even after it has been burned 
over. 

2. Decontamination of terrain.—Any decision 
to decontaminate large areas of terrain should take 
into consideration such factors as the extent and 
degree of contamination, the availability of decon 
materials, equipment, and manpower, and the 
urgency of the situation. In the space devoted to 
this topic it is possible only to mention certain 
general methods of terrain decon. Each situation 
will require individual treatment depending upon 
the particular combination of the several factors 
mentioned above. 

The easiest method of decontaminating exten- 
sive areas of terrain is simply to evacuate the area 
and allow the natural processes of weathering to 
decontaminate the area gradually. If this is not 
feasible, then other methods can be employed. In 
general, these methods would include burning, 
sealing, and the use of bleach in both dry and wet 
mixes. 

Large open areas can be decontaminated by the 
detonation of bleach drums. A drum is placed at a 
slight angle in an improvised emplacement and 
then hurled into the air by an explosive charge. 
This distributes the bleach over a wide area. Fig- 
ure 14-9 illustrates two methods for distributing 
bleach by detonation. See NavDocks TP-PL-3, 
Chemical Warfare Defense, for details concerning 
this method. 
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Figure 14—9.—Two methods of emplacement for distributing 
bleach by detonation. 


Low brush, grass, and other vegetation can be 
burned. If these are green, they can be set afire 
with the aid of diesel oil, kerosene, or gasoline. 
Generally, it is not practicable to decontaminate 
wooded areas especially if they are heavily con- 
taminated. However, safe paths can be cut 
through these areas (1) by burning; (2) by scat- 
tering dry-mix bleach either by hand or machine 
spreader; (3) by spraying slurry with a power de- 
contaminator; (4) by covering with earth, if ap- 
plicable; (5) by scraping off 3 to 4 inches of the 
top surface; or (6) by explosives. 

Bangalore torpedoes or “demolition snakes” are 
useful explosives for blasting paths through dense 
foliage and undergrowth contaminated with liq- 
uid agent. It is said that a “demolition snake” 
will blast a path approximately 15 yards wide, 
15 yards high, and 130 yards long. 

Sidewalks and streets can be decontaminated 
with bleach. As shown in figure 14-10, dry mix 
should first be shoveled over pools of liquid agents. 
Slurry may be sprayed over small areas with stir- 
rup pumps. Bleach paste may be spread (with 
brooms or swabs) over small areas or in places 
where there is a high concentration of CW agent. 
The 150-gallon or the 400-gallon power decon- 
taminator is well adapted for spraying slurry over 
roadways. Figure 14-11 shows a street being 
sprayed with chlorine slurry. Flushing streets 
with water to remove CW agents is not recom- 
mended because the contamination is too easily 
spread. Besides, the contaminated water must be 
disposed of or it will become a secondary source 
of contamination. 

3. Personnel decontamination.—CW decontam- 
ination of personnel can be accomplished at either 
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Figure 14—10.—Shoveling dry mix over pools of CW agents. 


yy 


t 









q A a = ° 


“ — At Md Ee ` 


Figure 14—11.—Spraying a street with chlorine slurry. 
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permanent decon stations or temporary cleansing 
stations. Figure 14-12 depicts an outdoor cleans- 
ing station. CW decontaminating procedures at 
these stations are the same as have been previously 
described in this chapter for BW decontamina- 
tion. In addition to these measures, limited per- 
sonal decon of an emergency nature can be ob- 
tained by using M5 Protective Ointment and BAL 
Ointment. 

M5 Protective Ointment is designed primarily 
to protect personnel from serious exposure to 
blister agents; however, it may also be used as a 
decontaminant after exposure. Drops of liquid 
blister gas should be carefully pinch-blotted from 
the skin immediately; otherwise they will be 
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quickly absorbed into the skin. The ointment may 
then be rubbed on the skin. Absorbent cloths are 
supplied in the M5A1 kit for removing liquid 
splashes on the skin and for applying the oint- 
ment. Care should be taken not to apply the oint- 
ment with the same portion of cloth used to wipe 
off the blister agent. 

BAL Ointment (British Anti-Lewisite) was 
developed especially to counteract the effect of 
lewisite in the eyes. Although BAL is intended 
as a protective self-aid measure, it may be used 
on a limited scale as a special decontaminant for 
destroying the toxic effects of lewisite and other 
arsenicals. BAL has no effect on other blister 
agents. 





Figure 14—12.—An improvised outdoor cleansing station. 
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Chapter 14—ABC DECONTAMINATION 


4. Decontamination of vehicles and equip- 
ment.—Temporary or emergency decontamination 
can be conducted by masked personnel while a ve- 
hicle is still in use. Ordinarily such decontamina- 
tion does not include the entire vehicle, but only 
those portions that personnel may touch or from 
which splashes of liquid agent may be blown. 
Emergency decontamination can be accomplished 
by aeration or by swabbing with DANC solution 
or gasoline. Simple aeration neutralizes light 
spray or vapor contamination in a relatively short 
time. If it is necessary to make minor repairs to 
the vehicle before more thorough decontamination 
can be effected, the contaminated parts may be 
treated with DANC solution, gasoline, or even 
rubbed with fresh earth if regular decontaminants 
are not available. 

As soon as possible, the contaminated vehicle 
should be given complete decontamination by a 
specially-trained squad. The decon squad begins 
operations by first covering the ground under and 
around the vehicle with dry-mix bleach or slurry. 
This will facilitate final clean-up of the decontam1- 
nating area. Since water, especially if hot and 
soapy, hydrolyzes and washes away toxic agents, 
the vehicle should be thoroughly washed and 
scrubbed. Next, all metal parts should be coated 
with DANC solution. Engine surfaces that do not 
become warm should be swabbed with DANC solu- 
tion or gasoline. The 3-gallon hand sprayer is 
well suited for this purpose (see fig. 14-13). How- 
ever, 1f DANC is used, it should not be allowed 





Figure 14—13.—Using DANC in a 3-gallon hand sprayer to 
decontaminate a truck. 
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to come into contact with the electric wiring. If 
the agent is known to be one of the G-series, an 
alkali solution such as caustic soda, lime, or soda 
ash, should be used instead of DANC solution. 

Wooden parts of the vehicle should be covered 
with slurry which should be allowed to remain 
on the vehicle from 6 to 24 hours. When decon- 
tamination is complete, the entire vehicle should 
be given a final washing with water to remove the 
slurry residue and the acid formed by DANC 
solution. Probably much paint will have been re- 
moved in the decon process; so the vehicle should 
either be repainted or coated with oil to retard 
rusting and further corrosion. 

5. Decontamination of food.—Careful inspec- 
tion should be made of the general situation before 
large quantities of food suspected of CW contami- 
nation are destroyed. Prompt segregation of 
heavily contaminated portions of the food supply 
may prevent spread of the contamination to other 
portions. In some cases contaminated food must 
be destroyed; in other cases, it may be salvaged by 
special decon procedures. In any event, the re- 
sponsibility belongs to the Medical Department to 
determine whether food contaminated by CW 
agents will be decontaminated or destroyed. 

Whether food becomes contaminated upon ex- 
posure to CW agents depends largely upon the 
nature of the agent, the extent and degree of con- 
tamination, and the manner in which the food 
is packaged. The nature of the CW agent is, per- 
haps, the most important single factor in deciding 
whether food can be salvaged after exposure. 
Some toxic agents, for example, phosgene and 
some screening smokes, exert only a temporary ef- 
fect on foods, although the taste may be impaired. 
However, certain other agents, such as liquid mus- 
tard, liquid nitrogen mustard, or the arsenical ves- 
icants, usually make the reclamation of food im- 
practicable. 

Food packaging plays an important role in con- 
tamination by chemical warfare agents. Packag- 
ing may retard or even eliminate the possibilities 
of contamination. Foods packed in sealed metal 
cans or glass containers are well protected from 
either toxic vapor or liquid agents. Unpackaged 
food, however, may be subject to the full concen- 
tration of the CW agent and, in such instances, 
would be regarded as generally unsafe. In be- 
tween these two extremes, there are many combi- 
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nations of food packaging, each with certain ad- 
vantages and disadvantages when subjected to 
CW agents. For example, foods wrapped in 
waxed or oiled paper and then packaged in heavy 
cardboard are usually safe from vapor contami- 
nation, but offer only fair protection against liq- 
uid contaminants. Paper or light cardboard con- 
tainers offer poor protection against vapors and 
no protection against liquid agents. 

In general, the reclamation of food supplies 
should begin with a careful inspection of the na- 
ture and extent of the contamination. On the 
basis of this mspection, contaminated food sup- 
plies should be divided into the following 3 
groups for further treatment. 

Group 1—Consists of packaged items which 
have been exposed only to vapors of toxic agents. 
Generally, these items will be safe to consume 
after simple aeration. 

Group 2.—Consists of packaged items whose 
exterior surfaces have been contaminated with 
liquid agent. The outer wrappings of these pack- 
ages should be stripped to see if penetration of 
the agent has occurred. If it has, other wrappings 
should be stripped off until an uncontaminated 
wrapping is reached. The item should be placed 
in Group 1 if an inner uncontaminated layer is 
reached. If penetration to the food has occurred, 
the item should be placed in Group 3. Canned 
goods may be decontaminated by any of the usual 
chemical methods such as bleach slurry, soda ash, 
or DANC solution, followed by washing in water. 
Boiling in water for 30 to 60 minutes also may be 
used to decontaminate metal cans. 

Group 3.—Consists of unpackaged or poorly 
packed items exposed to either vapor or liquid 
agent. In general, it is not practicable to salvage 
food heavily contaminated with droplets of the 
vesicants, especially the arsenicals. However, if 
food must be conserved and the contamination is 
light, the following procedures should be followed 
in order: (1) wash surface with water or a 2 per- 
cent solution of sodium bicarbonate; (2) trim off 
surface and grossly contaminated areas; (3) wash 
again with water or a 2 percent solution of sodium 
bicarbonate; and (4) boil in water. Boiling in 
water, however, is useless when the contamination 
has been caused by the vapors of lacrimators. In 
this case, the food can be decontaminated by aera- 
tion if the exposure has been slight. Frying, 
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roasting, or broiling will not remove traces of 
vesicants from meats. 

The decontamination of food should be tested 
for completeness by using the Food Testing and 
Screening Kit which has been discussed in the 
previous chapter. No food should be consumed 
without approval of the Medical Department. 

6. Decontamination of water—Water sus- 
pected of CW contamination should be tested by 
the water testing and screening kit. If the water 
is so contaminated that it fails to pass the screening 
test, every effort should be made to procure other 
water sources or to have containers of potable 
water hauled in. Ordinarily, water decontamina- 
tion is a time-consuming technical process. For 
this reason, 1t should be undertaken only by per- 
sonnel trained in water purification. 

Large volumes of contaminated water can be 
treated at established water treatment plants. 
The general procedure is as follows: 

(1) The water to be decontaminated is first 
withdrawn from the intermediate levels of the 
supply to minimize surface and bottom disturb- 
ances. 

(2) A quantitative analysis of the CW 
agents is made because further treatment depends 
on the contamination agent as well as the amount 
of agent present. | 

(3) If a G-agent is present, soda ash is 
added to the water, which is then agitated. Alum 
is added and after further agitation, the water is 
allowed to settle. It is then run through a water 
purification unit and a final quantitative chemical 
analysis is made. 

(4) If other than G-agents are present, the 
water is treated with varying amounts of acti- 
vated carbon, depending upon the nature and 
amount of the agent. After mixing, a coagulant 
is added which, upon further mixing, is allowed 
to settle. The mixture is then run through a 
water purification unit and a final quantitative 
chemical analysis is made. 

Small volumes of contaminated water can be 
treated by using two Lyster bags. If quantitative 
testing equipment is available, the identity and the 
concentration of the agent can be determined. 
This will enable the correct amount of activated 
carbon or soda ash to be added to the water in one 
Lyster bag. However, if the identity and con- 
centration of the contaminants are unknown, 2 
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pounds of activated carbon and 2 ounces of soda 
ash should be added to the water in one Lyster 
bag. After stirring for 20 minutes, an ounce or 
more of alum is added. Upon further stirring, 
the mixture is allowed to settle. It is then si- 
phoned through a filter to the second Lyster bag. 
The water is now ready to be tested with the water 
testing and screening kit. If the tests are nega- 
tive, the water is ready to be chlorinated. 


RADIOLOGICAL DECONTAMINATION 


Radioactive contamination from an atomic blast 
consists of finely. divided radioisotopes which be- 
come attached to dust particles or water droplets. 
Such radioactive material behaves physically like 
other dirt or moisture. Since the activity of fis- 
sion products decays rapidly during the first few 
hours after an atomic explosion, decontamination 
would be facilitated if contaminated objects or 
areas could be allowed to stand for a few hours. 
However, after the first day or so following an ex- 
plosion there is relatively little to be gained by 
waiting unless the period could be extended con- 
siderably, for instance, to a month or a year. 

Waiting for complete natural decay of radio- 
activity is generally impracticable; therefore re- 
liance is usually placed on man-made decon pro- 
cedures. Unlike chemical or biological agents, 
however, radioactive contaminants can neither be 
neutralized nor destroyed. For the most part 
decontamination consists of removing the source 
of radioactivity and transferring it to where it 
can do no further harm. Radiological decon- 
tamination may be defined as the process of re- 
ducing the hazard of radioactivity to the permis- 
sible level by removal and disposal of the con- 
tamination or by shielding against the radiation 
effects. 

There are two main kinds of radiological de- 
contamination: (1) rough or tactical decon- 
tamination, and (2) detailed or industrial 
decontamination. 

1. Rough decontamination—The purpose of 
rough decontamination is to reduce the radiation 
intensity as quickly as possible to a level where 
personnel may use an object or remain in an area 
for a limited period. Rough decontamination is 
a field operation in which the main considera- 
tion is speed. Usually, it involves makeshift 
equipment and is employed only in cases of mili- 
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tary necessity. All that is required in tactical 
decontamination is that temporary use of equip- 
ment or occupancy of a structure will not con- 
stitute a serious hazard to personnel. 

The most practical method for rough decon- 
tamination is by flushing with water, preferably 
under high pressure. This is a convenient and 
economical method which makes large-scale opera- 
tions feasible because standard decon apparatus 
or fire fighting equipment may be used. Figure 
14-14 shows how streets are flushed with water. 
Water hosing is especially suited for washing 
away gross contamination from painted walls, 
sheet metal roofs and walls, as well as other non- 
porous surfaces covered with nongreasy films. 
However, water should not be used on highly 
porous materials because the water tends to carry 
radioactive contaminant deeper into the material. 





Figure 14—14.—Flushing asphaltic concrete street. 


Water will not only dissolve many materials, but 
also will force away dirt as well as any clinging 
radioactive contaminant from surfaces. The use 
of detergents increases the efficiency of water 
flushing. Hot water with detergents probably 
provides the maximum cleansing action provided 
by the flushing method. It must be remembered 
that water does not destroy or neutralize radio- 
activity, and therefore, provision must be made 
for the disposal of the run-off water. The extent 
of decontamination accomplished by this method 
may be determined by checking with appropriate 
radiac survey instruments. 

Next to water, the most convenient agent for 
gross decontamination is probably steam. Figure 
14-15 illustrates the use of steam in decontaminat- 
ing operations. Steam is faster acting than water 
and has a high rate of coverage. It is especially 
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Figure 14—15.—Use of steam for decontamination. 


effective in removing greasy and oily films on 
which contaminants have been deposited. As the 
steam jet loosens the dirt and grease films, some of 
the steam condenses and dissolves the materials, 
but more of it passes away into the air. Usually, 
there is not enough water formed by the steam’s 
condensation to wash away the contaminant. 
This problem is overcome by a later hosing with 
hot water and detergents. Detergents added to 
the water increase the cleaning action and save 
time and steaming costs. A small amount of 
steam and a small amount of hot water with de- 
tergent will often serve better than a large amount 
of either when used alone. 

Rough decontamination of land areas may be 
accomplished by bulldozers, graders, or similar 
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equipment. At best, large unsurfaced areas are 
difficult to decontaminate. By merely pushing 
the contaminated earth aside, bulldozers can clear 
paths which will permit rapid transit of personnel 
across an area. However, if an entire area must 
be decontaminated, the only satisfactory treat- 
ment is to scrape off the top few inches of earth. 
The radioactive earth removed must then be dis- 
posed of; this, in itself, may present a difficult 
problem. Perhaps the best that can be done is 
to doze the most important areas and then plow 
under the top layer of earth in adjacent areas. 
Plowing greatly reduces the radiation intensity at 
the surface and decreases the hazard from con- 
taminated dust. As shown in figure 14-16, the 
use of motorized equipment may raise consider- 
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Figure 14—16.— Dust created by land reclamation equipment. 


able quantities of radioactive dust; the area should 
be wetted down or moistened with water fog. 


The interior of buildings into which radioactive 
dust has entered may be given a rough decontami- 
nation by using vacuum cleaners. 


2. Detaled decontamination.—The emphasis of 
detailed or industrial decontamination is on 
thoroughness. This kind of decontamination en- 
deavors to approach as closely as possible the 
strict industrial peacetime standards of radiation 
exposure. Consistent with the means available, 
the radioactive contamination should be reduced 
to such a level that personnel would be exposed to 
a minimum radiological hazard. 


The three basic methods employed in detailed 
decontamination may be classified as surface de- 
contamination, aging and sealing, and disposal. 
Each method has a unique purpose and one method 
may be used to supplement another. Surface de- 


contamination reduces the contamination hazard. 


without destroying the utility of the object. In 
aging and sealing, the radioactivity is allowed 
to decrease by natural decay, whereupon the re- 
sidual contamination is sealed onto the surface. 
Finally, in the disposal method, debris and articles 
which are badly damaged and not worth decon- 
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taminating are collected together, concentrated if 
possible, and then removed to a storage area away 
from people. 

Although it must be admitted that detailed de- 
contamination is always difficult, any contamina- 
tion problem can be handled, at least theoretically, 
by one or more of the basic methods. In many 
cases, advance planning will simplify subsequent 
decontamination problems. The susceptibility of 
installations and equipment to radiological con- 
tamination frequently can be decreased by proper 
design and treatment. For example, coating por- 
ous and irregular surfaces with a nonporous ma- 
terial, such as paint, will not only make serious 
contamination less likely, but it will make decon- 
tamination less difficult, time consuming, and cost- 
ly. The cost of any such preparations should be 
balanced against the military value of the equip- 
ment and the likelihood of its becoming contami- 
nated. | 

(a) Surface decontamination.—Essentially, 
radioactive contamination is a surface phenome- 
non which, in most cases, can be removed by sur- 
face cleaning or by surface removal methods. Or- 
dinarily most of these methods leave a small 
surface residue which may constitute a health 
hazard. Consequently, great care must be exer- 
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cised in conducting surface decontamination to 
achieve as clean a surface as possible. 

One of the most important things to be remem- 
bered is that radioactivity cannot be destroyed or 
neutralized by present decontamination proced- 
ures. Therefore, radioactive contaminants can 
easily cause recontamination even after their re- 
moval from a surface. This makes it necessary to 
control all radioactive waste from the point of 
origin to the point of final disposition. f 

The methods generally employed in surface de- 
contamination include cleaning with (1) vacuum 
cleaning equipment; (2) water; (3) steam; (4) 
detergents; (5) complexing agents such as car- 
bonates, citrates, and oxalates; (6) organic sol- 
vents including kerosene, gasoline, acetone, and 
carbon tetrachloride; (7) inorganic acids like hy- 
drochloric and sulfuric; (8) acid mixtures of hy- 
drochloric or sulfuric with acetates, citrates, or 
oxalates; (9) caustics, such as lye, calcium or 
potassium hydroxide, and trisodium phosphate; 
(10) abrasive equipment (scraping, grinding, 
buffing, wet sandblasting, and vacuum blasting) ; 
and (11) flame cleaning equipment. These 
methods are briefly summarized in table 14-1. 
Further details may be found in NavDocks TP- 
PL-13, Radiological Recovery of Fixed Military 
Installations. 

It is to be noted from table 14-1 that the first 
three methods (vacuum cleaning, water, and 
steam) remove surface contamination which is only 
loosely held. Methods employing detergents or 
complexing agents may succeed in removing 
tightly bound contamination. These agents will 
not attack the surface material to any appreciable 
extent. The last four methods, i. e., those involving 
organic solvents, acids, caustics, abrasion, and 
flame cleaning, remove the outer layers of the 
surface material along with the contamination. 

It is understood, of course, that water washing 
or steam with detergents should be used in addi- 
tion to and before any of the methods mentioned 
above, except where porous or extremely greasy 
surfaces are involved. Preliminary flushing with 
water or steam may remove up to 90 percent of the 
contamination. The remaining contamination can 
then be attacked with acids, complexing agents, 
and organic solvents, depending on circumstances. 

(b) Aging and sealing.—The intensity of ra- 
diation falls off rapidly so that the external radi- 
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TABLE 14-1.—Materials and situations for which various 
decontamination procedures are best suited 


Agent or method Materials Situations 

Vacuum clean- | Dry surfaces....| Where contamination 
ing. is in form of dust. 

Interiors of build- 
ings and vehicles. 

Water_______-- Nonporous sur- | Decontamination 
faces (metal, from a distance. 
paint, plastic, Fixed or movable 
etc.). items. 

Steam________- Painted or oiled, | Rooms where con- 
nonporous taminated spray 
surfaces. can be controlled. 

Buildings, vehicles, 
aircraft and ships. 

Detergents. -..- Nonporous sur- | Surfaces covered with 
faces (metal, atmospheric dust 
paint, plastic, and grease. Fixed 
etc.). In- or movable items. 
dustrial films, 
oils and 
greases. 

Complexing Metal or Large, unweathered 

agents. painted sur- surfaces. Surfaces 
faces. where corrosion is 

not tolerable. As 

an adjunct to water 

or steam treatment. 

Organic sol- Painted or Final detail cleaning. 
vents. greased sur- Where complete 

faces. immersion dipping 
operations are pos- 
sible. Movable 
items. 

Inorganic Metal or Decontamination of 
(mineral) painted sur- pipe circulating 
acids. faces, espe- systems. Dipping 

cially those of movable items. 
exhibiting 

porous de- 

posits, e. g., 

rust, marine 

growth, etc. 

Organic acids Metal and Large surfaces. Both 
and mix- painted sur- fixed and movable 
tures. faces. items. 

Caustics..----- Painted surfaces.| Large surfaces. Dip- 

ping of painted ob- 
jects. 

Abrasion - - - - -- Metal and Large, weathered 
painted sur- surfaces. Fixed or 
faces. movable items. 

Flame cleaning-| Unpainted con- | Floors, roads, struc- 
crete and tures requiring re- 
wood; cor- painting. 
roded metal 
surfaces. 
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ation hazard is greatly reduced within a few days 
following an atomic blast. In some cases, the 
natural decay of radioactivity to a permissible 
level may be as fast as decontamination 
procedures. 


The natural decay of radioactive substances is 
called aging. This is simply a waiting period in 
which time alone reduces the intensity of radia- 
tion. Aging may often be used in conjunction 
with one of the other methods of decontamination. 
For example, it may be desirable to remove the 
outer loose radioactive contamination from a sur- 
face by dry brushing, vacuum cleaning, or hosing 
with water, and then rely on aging to reduce the 
remaining contamination. Aging also may be 
used with sealing. 


Sealing is the process of covering a radioactive 
material with a sealing material after the gamma 
radiations are down to a relatively safe level by 
aging. Sealing reduces the internal hazard and 
prevents dispersion by fixing the radioactive con- 
taminant to the surface. The type of sealer used 
will depend on the surface to be decontaminated. 
Suitable sealing materials for relatively low in- 
tensities of radiation include asphalt, paint, plas- 
tic, and grout. Asphalt and asphalt concrete are 
especially adapted for sealing roadways and land 
areas since the main hazard is dust being thrown 
into the air where it may be inhaled. Although 
spraying with hot asphalt is rapid, the seal will 
last only a few months. Asphalt concrete will 
provide a more permanent seal. Perhaps the sim- 
plest way to seal roads and land areas is to cover 
them with an adequate layer of soil. 

Paints and plastics are suitable for sealing large 
vertical and overhead surfaces as well as vehicles 
and equipment. Such thin layers offer little 
shielding to gamma radiation, but they will shield 
against alpha and beta radiation and will totally 
exclude the dust hazard. Grout, which is a thin 
mixture of sand, cement, and water can be used 
to seal concrete surfaces. A 14-inch grout seal 
provides a permanent seal. 

The use of aging and sealing procedures is de- 
termined to a large extent, by whether tactical 
considerations will permit a period of aging be- 
fore recovery of the object. If the beta-gamma 
intensities do not themselves constitute a hazard, 
sealing may be done without aging. However, 
an aging period is usually necessary because 
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most sealing materials will not form an effective 
shield against high-intensity radiation. The 
waiting period can be shortened by using some 
method of rough decontamination to remove part 
of the contamination. Hosing with water before 
sealing is desirable because it not only reduces 
the contamination but also cleans the surface so 
that the sealer will adhere more closely. 


(e) Disposal—Although the decontami- 
nating methods previously described may solve 
many contamination problems, doubtless there 
will be instances in which highly contaminated 
objects will not be worth decontaminating. For 
example, contaminated buildings may be so badly 
damaged that reclamation is not worthwhile, por- 
ous objects may defy surface decontamination, or 
delicate equipment may not be able to withstand 
rough cleaning methods or sealing techniques. 
In cases such as these, disposal may offer the only 
solution. In simple terms, disposal is the removal 
of radioactive waste to a permanent storage site 
away from people. 

The three general methods of disposal are (1) 
burial on land, (2) entombment, and (3) burial 
at sea. Burial on land is best adapted to those 
areas which are far from the sea and have no 
nearby natural entombment sites such as caves or 
mines. Land burial may be either permanent or 
temporary. Entombment is simplified burial in 
such places as abandoned or low-grade mines or 
natural caves. For burial at sea, a deep water 
site should be chosen where there are no strong 
currents. Burial at sea has certain advantages 
in that it is less costly and valuable land need 
not be sacrificed. 

3. Personnel decontamination. — Radiological 
decontamination of personnel can be effected at 
either permanent decon stations, if available, or 
at improvised cleansing stations. These stations 
are like those previously described for BW and 
CW personnel decontamination, and, if practi- 
cable, the same facilities should be used. 

As in BW and CW decontamination, the em- 
phasis in RW decontamination is on a scrubbing- 
soaping-rinsing process. The showering proce- 
dure which was described previously for washing 
off BW and CW contamination should be fol- 
lowed to remove RW contamination. In addi- 
tion, however, personnel should be monitored for 
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beta and gama radiation. If necessary, the 
showering process should be repeated until the 
radiation measurements indicate contamination 
levels within tolerances established by the Com- 
manding Officer. Although industrial and lab- 
oratory tolerances are appreciably lower, radia- 
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tion levels which cannot be read on field survey 
instruments (less than 0.02 r/hr), need not be de- 
contaminated further. For persistent contami- 
nation, especially in wounds, decontamination 
should be done under the direction of medical 
personnel. 


Chapter 15 


RADIOLOGICAL RECOVERY 


INTRODUCTION 


Following an atomic attack, the problem of 
recovering the use of the installation must be 
faced. This phase of recovery, called operational 
recovery, begins after the emergency phase is 
completed. At the outset of this phase, certain 
decisions must be made, based on the needs of 
the service. Some of the factors that will in- 
fluence these decisions include the following: (1) 
personnel and equipment available for the re- 
covery task; (2) amount of radiation recovery 
personnel have received during both the attack 
and the emergency phase; (3) importance of the 
installation with respect to other facilities af- 
fected by the attack; (4) level of contamination 
received; and (5) structural damage received dur- 
ing the attack. 

Careful examination of the above factors will 
reveal that there are almost unlimited combina- 
tions of variables that could be considered. For 
this reason it is impossible before an attack to 
plan a detailed course of action to be taken after 
the attack. For example, it may be necessary 
to assign all available personnel from a supply 
depot to the recovery of a nearby air station. 
Personnel so assigned may receive their total al- 
lowable dose of radiation at the air station, and 
therefore, cannot be utilized during the operational 
recovery of the supply depot. In another in- 
stance, personnel from a station affected only by 
fallout may be required to expend men, materials, 
and equipment for the emergency recovery of a 
nearby activity that has suffered blast damage. 
If this happens, neither men, material, nor equip- 
ment may be available for recovery of the activity 
suffering only fallout radiological contamination. 
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Although it is not feasible to prepare detailed 
recovery plans in advance, this does not mean that 
preliminary consideration of the problem can or 
should be ignored. Planning personnel must con- 
sider what effect an enemy attack might have on 
their activity. Usually, the planners consider 
three situations: (1) the worst or highest level 
of contamination that reasonably may be ex- 
pected; (2) the most radiation that can be re- 
ceived without resorting to large-scale, post-at- 
tack recovery operations; and (3) a condition 
somewhere between the first two situations. The 
results of these evaluations are expressed in ef- 
fort required before the essential mission of the 
activity may be resumed on a limited scale. A 
typical evaluation will express the effort required 
for several allowable entry times; i. e., 1 week, 1 
month, and 3 months. 

These evaluations may be considered by the ap- 
propriate commands and management bureaus and 
used as guides in transferring critica] functions 
outside of target areas, and in establishing and 
equipping, as necessary, alternate facilities that 
can pick up critical onerations in case one facil- 
ity is knocked out. Following an attack these 
evaluations will be invaluable to higher commands 
in allotting men, material, and equipment where 
most urgently needed. Although these pre-attack 
evaluations probably will not fit the actual sit- 
uation, it is believed that they can be adjusted 
rapidly to provide a reasonably accurate overall 
evaluation to enable higher levels of command to 
make adjustments in the operation of the Shore 
Establishment. | 

Recovery evaluations involve estimates of con- 
struction equipment capabilities and requirements 
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as well as estimates of utilities repairs, and build- 
ing surveys. It is obvious, therefore, that the 
planning officer should have an engineering back- 
ground, or have available an engineer to assist in 
the preparation of these studies. For this reason 
it is likely that a CEC officer will be called on 
to assist in the formulation of radiological eval- 
uations. 

To carry out a recovery operation following an 
attack, those in charge will need information on 
the basic methods and principles of operating in 
a contaminated area during both the recovery ef- 
fort and the mission. This chapter contains much 
of this required information; however, complete 
details will be found in TP-P1-13, Radiological 
Recovery of Fixed Military Installations. 

The purposes of this chapter may be summa- 
rized as follows: (1) to delineate the problems 
that engineers must face when activities become 
contaminated; (2) to provide a planning tech- 
nique that forms an adequate basis for prudent 
decisions regarding pre-attack preparation or 
post-attack recovery; and (3) to furnish a sum- 
mary of the methods and procedures to be fol- 
lowed in accomplishing operational recovery of an 
installation. 


RADIOLOGICAL HAZARDS 


1. Nature of radiological hazards.—The pri- 
mary hazard to personnel following a contami- 
nation attack consists of radiation emanating 
from the residue of an atomic detonation or from 
a specially prepared radiological warfare (RW) 
agent. This nuclear radiation is in the form of 
radioactive particles which are called contami- 
nants. The three most common types of radiation 
which may be emitted from radiological con- 
taminants are alpha, beta, or gamma radiation. 
A single radioactive particle may be the source of 
one or all of these types of radiation. 

Alpha radiation is considered an internal haz- 
ard because it becomes dangerous only if the 
alpha-emitting material is taken into the body 
by inhalation, ingestion, or through a broken skin 
surface. Since the range of these particles is 
only a few inches, alpha radiation can be stopped 
by almost any barrier such as several inches of 
air or a single sheet of paper. Beta radiation is 
also considered to be an internal hazard. Al- 
though the effective range of beta radiation is 
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several feet, these particles have low penetrating 
power and can be stopped by ordinary clothing. 
On the other hand, gamma radiation can never 
be completely absorbed by a barrier. Further- 
more, the ability of gamma rays to travel some 
distance from the source creates what is called a 
radiation field. Even a small contaminated area 
may have a gamina radiation hazard that extends 
much farther than the boundaries of the area 
itself. Although gamma radiation constitutes 
both an internal and an external hazard, the ex- 
ternal hazard is regarded as the most dangerous 
of all types of radiation. 

One of the distinguishing properties of radio- 
activity is its gradual decay or loss of intensity 
due to the passing of time. This decrease is very 
rapid during the first few hours following an 
atomic explosion, but later it slows down and 
levels off. Actually, radioactive decay operates in 
favor of recovery personnel because it means low- 
er successive daily, weekly, or monthly radiation 
doses. 

It will be recalled from chapter 1 that radio- 
active decay is expressed in terms of half-life, 
which may be defined as the time required for the 
radioactivity of a given quantity of contaminant 
to decay to half its initial value. For example, 
a radiological agent with a half-life of 4 months, 
after that time, would have an intensity only one- 
half its original intensity. Four months after 
this first period, the intensity would shrink an- 
other one-half, and so on. To be specific, 4 
months after an attack by an RW agent with a 
half-life of 4 months, the intensity of radiation 
would be 50 percent of the initial strength. 
Eight months after the attack the intensity would 
be 25 percent of the original intensity; at 12 
months the intensity would be 121% percent, and 
soon. For planning purposes, contamination by 
a radioactive agent with a half-life from 2 to 4 
months is assumed. 

2. Estimating intensity level.—Since radiation 
intensity decreases with time, it 1s standard prac- 
tice to refer to a radiation field in terms of in- 
tensity at a reference time. This reference time 
is usually 1 hour after attack. If the radiation 
intensity at the reference time is known, the in- 
tensity at any later time can be predicted. For 
planning purposes, a single intensity level at 1 
hour after burst is assumed. This is called the 
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planning intensity. The choice of a particular 
planning intensity is based on an estimate of the 
severity of the attack expected. Later in this 
chapter it will be seen that three planning inten- 
sities are used, namely, 1,000, 3,000, and 10,000 
roentgens per hour at 1 hour after attack. These 
intensities are given as the range of values within 
which any given radiological recovery plan can 
be fitted. Thus, the 10,000 r/hr value may be 
chosen if the worst case of contamination is as- 
sumed, or the 3,000 r/hr figure may be chosen if 
it is expected that the activity will be less severely 
contaminated. 

Except in the case of fallout over a wide area, 
the selection of a single intensity level over a shore 
station may tend to oversimplify the radiological 
situation. However, this selection must be made 
for purposes of preattack planning. Actually, 
varying intensities of radiation will be encountered 
instead of a single uniform intensity. The range 
of intensities will depend on such factors as the 
type of burst, the physical size of the activity, and 
the speed and direction of the wind at the time 
of attack. 

By means of a series of contour lines, figure 15-1 


shows schematically the radiation intensities that 


might be expected after a hypothetical attack. It 
can be seen that the radiation field increases as 
the point of explosion is approached. Note that 
the area within the 100 r/hr curve includes in- 
tensities greater than 100 r/hr while the area 





Figure 15—1.—Radiation intensity contours one hour after a 
hypothetical burst. 
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within the 1,000 r/hr curve has intensities greater 
than 1,000 r/hr. The same is true for the 3,000 
r/hr curve. The distortion in the contour lines is 
due to the action of the wind. The greater the 
wind speed, the greater is this distortion in the 
downwind direction. 

The relationship between radiation intensity 
and blast damage is also shown in figure 15-1. 
Note that as the blast damage increases so does the 
radiation level. Thus, high intensities of radia- 
tion are to be expected close to the point of ex- 
plosion. Radiological recovery plans are generally 
concerned with the early recovery of areas where 
repair rather than complete reconstruction is re- 
quired. Rapid repair is possible. in areas which 
have been only moderately or slightly damaged. 
Reconstruction in areas of extremely high radia- 
tion doubtless will have to be postponed until final 
recovery measures begin, because these areas prob- 
ably will have been destroyed by the severe blast 
and shock effects of the bomb. 

The ranges of severe, moderate, and light dam- 
age depend not only on the size of the bomb and 
1ts detonation height, but also on the “hardness” 
or ruggedness of the installation. “Hardness” is 
the capacity of structures and equipment to resist 
blast and shock effects. A “hard” target is recov- 
erable at much closer ranges than a “soft” target. 
Table 15-1 on page 292 gives the degree of hard- 
ness of various types of structures and equipment 
as well as the intensities to be associated with 
moderate to light damage. This figure summa- 
rizes the best available estimates of maximum 
intensities to be expected from contaminating ex- 
plosions, taking into account the probable sizes 
of weapons, depths of detonation, and average 
wind speeds. 

3. Personnel hazard and the exposure period.— 
The effects of radiation on personnel are deter- 
mined by the total dose received and the period 
of time over which it is delivered. As explained 
previously, the total amount of radiation received 
during a given period is called the radiation dose. 
It is generally expressed in roentgens. The ex- 
posure period is usually expressed in days, weeks, 
or months. The radiation effects on personnel 
range from minor disturbances to serious illness 
and death. In general, these effects may be clas- 
sified as either early effects or late effects. The 
former refers to radiation sickness noticeable dur- 
ing exposure or a few hours or days afterwards; 
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TABLE 15—-1.—EHstimated maximum intensities over soft, 
medium, and hard targets in regions of light to moderate 
damage 


Maximum intensities associated with light 
to moderate damage 


Target components 


emma 


Soft targets: 
Frame buildings. - 
Light steel build- | 
ings. 
Brick buildings. - - 
Rolling stock- - - -- 
Parked aircraft. . - 
Medium targets: 
Concrete build- 
ings. f 
Vehicle, light 
(passenger). 
Hard targets: 
Piers and quays. - 
Roadways and 
runways. 
Heavy lift gear... 
Railroad yards... 
Vehicles, heavy 
(trucks, 
military). 
Machine tools _ _ _- 
Locomotives - - - - - 


1,000 to 3,000 r/hr at 1 hr. 


3,000 to 10,000 r/hr at 1 hr. 


10,000 r/hr or greater at 1 hr. 


while the latter refers to effects received much 
later, perhaps as long as 10 years after exposure. 
Table 2-5 (ch. 2, page 53) estimates the early and 
late effects of radiation doses in terms of percent- 
age of personnel affected. 

It is the responsibility of the commanding offi- 
cer to decide how large a radiation dose personnel 
shall be permitted to sustain. This 1s called a 
planning dose, because it is essential in making 
radiological recovery plans. Generally, a plan- 
ning dose can be chosen that will not unduly en- 
danger either recovery personnel or mission per- 
sonnel. Recovery personnel are those engaged in 
recovery operations, as distinguished from mis- 
sion personnel who are required for the normal 
or strategic functioning of the activity. 

The human body has certain recuperative pow- 
ers if small amounts of radiation are received over 
relatively long periods of time. This recovery 
factor lowers the percentage of sickness and 
deaths as the exposure period is increased for a 
given total dose. Thus, it makes a great differ- 
ence whether a dose is received over a short or a 
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long period of time. This difference becomes es- 
pecially important when planning doses are se- 
lected for recovery and mission personnel. In 
general, the planning dose for mission personnel 
is larger than for recovery personnel. For ex- 
ample, a dose of 300r over a period of 3 months 
or more would not be expected to cause early ef- 
fects. However, if recovery personnel were to re- 
ceive the same dose over a 1 week period, early 
effects could be expected in about 40 percent of 
the personnel (see table 2-5). Late effects might 
occur at some future time in both cases. 

- The choice of planning dose determines to a 
great degree the need for countermeasures. In 
selecting a planning dose, the following factors 
should be considered : 

(a) The mission personnel may also be the 
recovery personnel; that is, personnel available 
for recovery operations are often those who must 
man the activity after it has been recovered. In 
this event the dose received during recovery oper- 
ations must be subtracted from the total plan- 
ning dose to obtain the dose permitted during 
the mission. 

(b) Personnel may already have received 
substantial doses during the attack. For plan- 
ning purposes, it may be assumed that personnel 
will receive about 100 r during an attack. 

(c) The activity may receive more than one 
contaminating attack. If this happens, replace- 
ments for mission and recovery personnel must be 
obtained. 

(d) Radiation sickness, real or imaginary, 
may affect the morale of workers. If the com- 
mand plans to accept some radiation sickness dur- 
ing recovery operations or during the mission, a 
preattack instructional program should be insti- 
tuted to dispel fear and, in general, to raise work- 
ers’ morale. 


COUNTERMEASURES 


Radiological countermeasures may be defined as 
measures taken following a contaminating attack 
to permit the use of a vital area sooner than 
would otherwise be possible. It has been stated 
previously that due to natural decay, the dose re- 
ceived, and hence the casualties, will depend upon 
the time after burst at which mission operations 
are resumed and the length of time spent in the 
radiation field. For a given planning intensity 
and mission duration, the longer the mission is de- 
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layed, the smaller will be the radiation dose re- 
ceived. Countermeasures may be deemed not nec- 
essary if the commanding officer decides to wait 
for the intensity to be reduced to an acceptable 
level by natural decay. However, if the com- 
manding officer decides that any delay of the mis- 
sion 1s unacceptable, countermeasures must be un- 
dertaken to permit an earlier mission entry time. 

The effectiveness of a countermeasure can be ex- 
pressed in terms of a residual number which is the 
decimal fraction of the intensity of radiation that 
remains after the countermeasure has been ap- 
plied. For example, if fire hosing reduces a given 
radiation field from 100 r/hr to 15 r/hr, its resid- 
ual number as a countermeasure will be 15/100 
or 0.15. The more effective a countermeasure 1s, 
the smaller will be its residual number and, there- 
fore, the earlier will be the safe entry time. 

Generally, the more effective countermeasures 
are, the more they will cost in terms of manpower, 
equipment, and dose to recovery personnel. 
Therefore, countermeasures should be selected 
carefully to yield the required residual number. 
To choose a countermeasure with a much smaller 
residual number would indicate that greater effec- 
tiveness is being sought than is required and, per- 
haps, unnecessary cost or effort is being expended. 
On the other hand, to choose a countermeasure 
which yields a much larger residual number than 
required would indicate that the countermeasure 
is not effective enough to permit the desired mis- 
sion entry time. The selection of the proper re- 
sidual number will be discussed later in this 
chapter. 

1. Types of countermeasures.—The three basic 
types of radiological countermeasures are (a) 
reclamation, (b) shielding, and (c) dispersal in 
time. 

(a) Reclamation.—Reclamation lowers the 
intensity of a radiation field by removing the con- 
taminant or by covering it with some material. 
The terms reclamation and decontamination are 
often loosely used. Decontamination should be 
used only in referring to personnel or equipment 
cleaning. Reclamation is preferred in describing 
the reduction of radiological hazards from build- 
ings and ground areas. 

The most useful methods of reclamation em- 
ployed in the second or operational! phase of recov- 
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ery operations following atomic attack are listed 


below: 
Methods Surfaces 

Fire hosing 
Fire hosing plus scrubbing 
Hot liquid cleaning 
Flame decontamination 

(see fig. 15-2) 
Plowing 
Dozing or grading 
Filling 
Scraping 
Seraping plus either 

filling or plowing 


Buildings and 
paved areas 


Unpaved areas 


(b) Shielding.—Shielding is a barrier erected 
between a source of radiation and a working area. 
The dose to personnel is reduced because some of 
the radiation is absorbed as it passes through the 
barrier. The protection afforded by shielding is 
measured in terms of tHe thickness of material 
used. Dense materials are, of course, better ab- 
sorbers of radiation. However, the very quality 
which makes a material a good absorber (its 
density and hence its weight) may also limit its 
use. 


The two types of shielding are natural and ap- 
plied shielding. Natural shielding is that shield- 
ing resulting from existing barriers. For example, 
the walls and roofs of existing buildings provide 
some protection against radiation; this is called 
natural shielding. On the other hand, if shielding 
is constructed specifically to reduce radiological 
hazards, it is called applied shielding. The place- 
ment of sandbags around a vital area such as a 
Passive Defense Control Center, is an example of 
applied shielding. Lead, steel, concrete, brick, 
and earth are also used in applied shielding. The 
relative effectiveness of these materials will be 
compared later in this chapter. 

(c) Dispersal in time.—A simple radio- 
logical countermeasure is the use of a shorter work 
week for mission personnel. Obviously, this coun- 
termeasure does not reduce the radiation field; 
however, a reduction in exposure time will pro- 
duce the same end result. The effectiveness of a 
shorter work week can also be expressed in terms 
of a residual number. For example, if a 40-hour 
week were utilized instead of a 48-hour week, the 
residual number would be 40/48 or 0.88. If this 
countermeasure is employed, fewer man-hours per 
week will be worked and consequently a reduced 
mission output is to be expected. 
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Figure 15—2.—Flame decontamination of asphaltic concrete. 


TABLE 15-2.—Predicted performance of reclamation methods for buildings and paved areas ! 


(A) When contaminated with slurry 





Residual No. obtainable by method without Residual No. obtainable by method with pre- 








pre-protection of surfaces protection of surfaces 2 
Surface of building or paved areas 
Fire hosing | Hot liquid | Flame de- Fire hosing | Hot liquid | Flame de- 
Fire hosing plus cleaning | contamina-| Fire hosing plus cleaning |contamina- 
scrubbing tion scrubbing tion 
Asphalt or tar-and-gravel built-up roofing - 0. 10 0. 03 0. 03 N. As N. A N. A. N. A. N. A. 
Prepared roll or composition roofing_____ _ _ . 10 . 03 . 03 N. A. N. A N. A. N. A. N. A. 
SIE 22 a NI Su a . 10 . 03 . 03 N. A. 0. 03 0. 01 0. 01 N. A 
WEG cies ao aes oa IA . 20 . 10 . 10 N. A. . 03 . 01 . 01 N. A. 
AGOBIO SOnerete. ....... . . u. ech ce . 15 . 10 . 10 0. 05 . 10 . 03 03 N. A 
Portland cement concrete_______________-_ . 15 . 10 . 10 N. A. . 10 . 03 . 03 N. A 
(B) When contaminated with dry contaminant 

Asphalt or tar-and-gravel built-up roofing- 0. 03 0. 01 0. 01 N. A. N. A N. A N. A. N. A. 
Prepared roll or composition roofing_____ _ _ . 03 . 01 . 01 JN ae. N. A. N. A. N. A. N. A. 
o E REI t 2 RIA O . 03 . 01 . 01 N. A. 0. 01 0. 003 0. 003 N. A. 
O c aS ee ap Fed ORLY a o A 2 . 03 . 01 . 01 N. A. . 01 . 003 . 003 N. A. 
ADORO GONOFO = co. T bess Sk Su ¿2 . 10 . 03 . 03 0. 05 . 03 . 01 . 01 N. A. 
Portland cement concrete_______________- . 10 . 03 . 03 N. A. . 03 . 01 . 01 N. A. 





1 Residual numbers are based on one pass. Somewhat lower numbers can be obtained by making two passes. Test runs should be made in the post-attack 
phase in order to verify residual numbers under existing conditions. N. A. means not applicable to the surface. 

2 Coatings to be applied to surface for pre-protection: Asphalt or tar-and-gravel built-up roofing—no coatings recommended. Prepared roll or composition 
roofing—no coatings recommended. Metal—standard military specification paints, except emulsions. Wood—standard military specification paints, except 
emulsions. Asphaltic concrete —sealer, industrial Ed for heavy traffic. Portland cement concrete—roads and areas take sealer as listed for asphaltic 
concrete; walls take paint as listed for metal and wood. 
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In the event this is not acceptable, then person- 
nel may be placed on staggered shifts. The use of 
work shifts ensures that only a part of the work 
force will be in the contaminated area at a given 
time. However, the use of shifts may not be pos- 
sible in the case of contamination over a very large 
area. For example, it may not be feasible to trans- 
port off-shift workers to a noncontaminated loca- 
tion. Generally, dispersal in time is used in com- 
bination with another reclamation method. 

Most recovery efforts probably will involve a 
combination of countermeasures. In some in- 
stances applied shielding may be used with recla- 
mation, or reclamation plus dispersal in time may 
be used. Since the effectiveness of a single coun- 
termeasure can be expressed in terms of a residual 
number, the effectiveness of a combination of 
countermeasures can also be expressed as a resid- 
ual number. The combined residual number is 
the product of the individual residual numbers. 
For example, assume that a reclamation method 
yields a residual number of 0.25 and that reduc- 
tion of the work week from 48 hours to 40 hours 
yield 0.83. If these countermeasures are used 
together, their effectiveness can be expressed by 
the residual number 0.21 which is the product of 
0.25 x 0.83. 

2. Effectiveness of reclamation.—The effective- 
ness of reclamation as a countermeasure depends 
not only upon the protective steps taken, but also 
upon (a) the form of contaminant (slurry or dry), 
(b) the type of surface, and (c) the widths of 
buffer zones. 

(a) Form of contaminant.—If a naval activ- 
ity were near a body of water, it would be pos- 
sible for an underwater atomic burst to spread 
“mud slurry” over the installation. However, if 
the activity were not near water, the resulting con- 
tamination probably would be in the form of dry 
particles. Except for unpaved land areas, recla- 
mation methods are generally more effective on 
dry contaminant than on slurry contaminant. 

(b) Type of surface.—Table 15-2 gives the 
residual numbers for the effectiveness of reclama- 
tion methods on various surfaces contaminated 
with slurry and with dry contaminant. This table 
also gives the residual numbers obtainable with 
and without pre-attack protective measures. Note 
that the type of pre-protective measure is speci- 
fied in the footnotes to the table. The effectiveness 


TABLE 15-3.—Predicted performance of reclamation methods 
on unpaved land areas contaminated with slurry or dry 
contaminant 


Residual No. obtainable by method ! 


Plowing Dozing or Filling (6in. | Scraping (4 | Scraping plus 

(8 in. depth) | grading (4 in. depth) in. depth) | either piowing 
depth) or filling 

0. 30 0. 25 0. 20 0. 10 0. 05 


1 All numbers are for single passes. For methods other than plowing, 
somewhat lower residuals are obtainable with additional passes. 


of reclamation methods on unpaved land areas is 
provided in table 15-3. 

(c) Buffer zones.—Since gamma radiation 
can travel a considerable distance from its source, 
the radiation hazard does not cease abruptly when 
one steps from a contaminated area into a non- 
contaminated area. An area that is not contami- 
nated still possesses a radiation field if the sur- 
rounding areas are contaminated. Thus, to obtain 
a desired residual number in the working area, 
a “buffer zone” beyond the working area must be 
reclaimed. Table 15—4 gives the required widths 
of unpaved buffer zones. In all cases (except as 
noted in the table), the reclamation method chosen 
for a given buffer zone must yield a residual 
number equal to or smaller than the residual 
number desired in the working area. 

Although these several factors (contaminant, 
surface, and buffer zone) have been considered 
separately, they are interrelated. The following 
example may serve to illustrate this interdepen- 


TABLE 15—4.—Widths of buffer zones required to give desired 
residual numbers 


Desired residual No.! vital area Buffer zone width 2 (ft) 

0.501... ne ES 25. 

AO ee ae sonu ak as 50. 

es 1 EA A E 55. 

A A AA 65. 

y UE A eee eee 75. 

AA = 85. 

K 1 0 A AI 110. 

H (17 EPEE EE AE TE ENE E 170. 

O EEE E 180. 


1 For roads with only vehicular traffic, twice the desired residual number 
should be used to take advantage of vehicle shielding. 

2 If buffer zone is paved, widths should be multiplied by 3. 

3 If buffer zone is unpaved, plowing can be used down to and including 


residual number 0.20. 
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Figure 15—3.—Flushing plus scrubbing asphaltic concrete. 


dency as well as to provide a practical use for 
the tables presented in this section. 

A naval activity has been contaminated with 
slurry contaminant and it is desired to obtain a 
residual number of 0.10 for pedestrian traffic on 


an asphaltic concrete road. What reclamation 
method should be used? ‘Table 15-4 shows that 
the desired residual number (0.10) can be ob- 


tained by using a buffer zone 110-feet wide on 
each side of the road. To attain this, however, 





Figure 15—4.—Scraping with a motorgrader. 
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a reclamation method yielding a residual number 
of 0.10 or smaller must be used on both the road 
and the buffer zone. Tables 15-2 and 15-3 show 
that the reclamation methods which will provide 
the required residual numbers are flushing plus 
scrubbing the road and scraping the buffer zone. 
Figures 15-3 and 15-4 illustrate these methods of 
reclamation. 

3. Effectiveness of applied shielding.—Table 
15-5 gives the thickness of materials required to 
yield specific residual numbers. For example, if 
a residual number of 0.15 is required, then any 
of the following thickness of materials can be 
used: 0.8 inch of lead, 2.8 inches of iron or steel, 
6 inches of concrete, 9 inches of brick, 10 inches 
of earth or sand, or 34 inches of wood. 


TABLE 15-5.—Shielding thickness required to yield specific 
residual numbers 


Thickness 
Residual Iron or Earth Wood 
number Lead steel Concrete | Brick orsand | (yellow 
(in.) (in.) (in.) (in.) (in.) pine) 
(in.) 
1.00 | 0 0 0 0 0 0 
.75 | 0,14 0. 4 1 2 2 6 
. 60 . 25 . 7 2 3 3 10 
. 50 .3 . 9 2 4 4 14 
. 40 . 4 1. 2 3 5 5 18 
. 30 . 5 1. 5 4 6 6 23 
. 25 .6 1. 7 5 7 7 26 
. 20 z: 1. 9 Š 8 8 30 
. 15 . 8 2.3 6 9 10 34 
. 10 1.0 2. 7 7 11 11 41 
. 05 1.2 3. 4 9 13 14 50 
. 03 1. 4 3.9 10 15 16 58 


SELECTION OF COUNTERMEASURES 


1. General considerations.—The selection of 
countermeasures against radiological effects is 
based on the military situation, the availability 
of men and equipment, the urgency of the mis- 
sion of the activity, and on directives from higher 
authority. Briefly, the selection of these measures 
is made by comparing the effects of various entry 
times on the mission requirement with the costs 
of the countermeasures necessary to provide these 
entry times. The first major planning step is to 
select values for (a) the planning dose, (b) the 
planning intensity, and (c) the mission duration. 
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Each of these factors will be briefly discussed in 
the following paragraphs. 

(a) Planning dose.—As explained previous- 
ly, this is the maximum dose that mission person- 
nel are allowed to receive, taking into account the 
period of time during which it is received. The 
planning dose can be selected tentatively from 
table 2-5 and then modified in accordance with 
anticipated conditions. Note that this table pre- 
dicts early effects, effects during the mission, for 
durations up to 3 months. However, for mission 
durations exceeding 3 months, the 3 month 
column is still used. 

The planning dose for recovery personnel is 
generally taken from the 1 week column in table 
2-5 because this period of time is assumed to be 
average for most recovery efforts. If mission per- 
sonnel must also perform recovery operations, the 
planning dose during recovery must be subtracted 
from the planning dose during the mission. The 
same condition applies where it is anticipated that 
station personnel will have received some dose 
during the attack or may receive an additional 
dose in a subsequent attack. 

(b) Planning intensity.—It has been stated 
that the radiation intensity expected over an area 
is related to the ranges of light, moderate, and 
severe physical damage. Therefore, the planning 
intensity may be selected from table 15-1 in ac- 
cordance with the “hardness” or “softness” of the 
target. 

(c) Mission duration.—This is the length of 
time to be spent in the radiation field. It refers 
to the total operating period in months or years 
rather than the length of individual work days 
or weeks. Mission duration may or may not be 
identical with the normal mission of the activity. 
Generally, the duration of a mission is long and, 
perhaps, is dependent on the duration of hostili- 
ties. If a mission duration cannot be stated 
definitely, a duration of 3 years may be assumed. 
However, a 3-year mission must not be assumed 
in all cases because a shorter duration will lessen 
the need for countermeasures and may shorten 
the mission entry time considerably. 

2. Estimate of entry time without counter- 
measures.—Table 15-6 is the basic planning tool 
for determining the entry time for mission per- 
sonnel. Note that this table actually consists of 
16 smaller planning tables each of which is based 


TABLE 15-6.—Mission entry times for various combinations of dose, duration, and intensity, assuming 48-hour work week 


Residual 
No. 


Entry times for three intensities 





10,000 r/hr 


Residual 
No. 


Entry times for three intensities 


— cms E ne caer a rmaarrrr a EQ ( E SE eee | nm | eS | Re E, 


| A | AAA È SSS rr eg a EE SD em D | NO | —rarrurrac r 


— — |o | —cn ar mcW c m m A | —a Ña | — c aI | — r cs 


1 SRCT means standard recovery completion time, assuming an 8 hour work day for recovery personnel. 


1,000 r/hr 3,000 r/hr 
(a) 50 r dose, 1 year duration 
7 MO--------- 2 5 a Ls 3 yr 
5 mo___.. 2622 lyyr-_.. 3 yr. 
SAMO sce esses 1% yr_..---..- 3 yr.® 
10% wk_____- 11 mo___.___- 3 yr. 
7wk___ 8% mo_______ 2% yr 
3 wk.__---.- 6 mo______ 2 yr. 
2% wk____--- 5 mo_______ 1% yr 
10 days------ 3 mo______ 1\ yr. 
5 days. -.---- 2mo_____. 11 mo. 
2 days. ------ 3% wk___-_--- 7 mo. 
1 day ?___._-- 5 days.-----.- 10% mo 
1 day 2_...-.- 2 days___---. 4 wk. 
11 days..-.--- 22 days. .-... 52 days. 
(c) 75 r dose, 1 year duration 
4 mo___.__. 1⁄4 yr-------- 3 yr? 
10% wk... 11 mo________ 3 yr. 
7 wk_____--_- 8% mo______- 2% yr 
5wk_____ 7 mo______ 2 yr. 
3 WK... 5 mo_______ 1% yr 
10 days.....- 3 mo______ 1 yr 
7 days. .-.-.-.- 10% wk... 1 yr. 
4 days. ------ T WK... oe eck 10 mo. 
2 days___---- 3% wk_____-_- 7 mo 
1 day ?______- 10 days. --..- 4 mo. 
1 day ?______- 2 days.__-_-- 5 wk. 
1 day ?______- 1 day ?______- 10 days 
9 days..----- 17 days. ----- 38 days 
(e) 100 r dose, 1 year duration 
10% wk__.-.- 11 mo______-_- 3 yr. 
6 Wk. oo. 2c 8 mo_____. 2% yr 
3% wk.------- 6 mo_____._ 2 yr. 
2% wk___ --.- 5 mo______ 1% yr 
10 days.-..-.- 3 MO-------.- 1% yr. 
5 days____--- 2mo_____ 11 mo. 
3 days__ ` 6wk____ 9 mo. 
2 days_ ` ` 3% wk______- 7 mo. 
1 day ?____-_~- 2wk___. 5 mo. 
1 day 2_____ `` 5 days. ------ 10% wk 
1 day ?_____-- 1 day ?______- 2% wk 
1 day ?______- 1 day ?______- 5 days 
9 days..----- 14 days_____- 31 days 
(g) 125 r dose, 1 year duration 
7wk_._ 8% mo_______ 2% yr 
3% wk___ 6 mo_______ 2 yr. 
2% wk... 4% mo_______ 1% yr 
10 days. ` ` 3 mo_____ 1% yr 
6 days______- 9% wk. 1 yr. 
3 days------- 5% wk____-_- 8% mo 
2 days. -.--.-- 3% wk... ` 7 mo. 
1 day 2____ ` 2% wk______- 5 mo 
1 day ?______- 8 days. ------ 3 mo. 
1 day ?_______ 3 days. ------ 7 wk. 
1 day 2_______ 1 day ?_______ 10 days 
1 day ?______- 1 day A 3 days 
8 days_ ` 12 days___ ` 27 days. 
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1,000 r/hr | 3,000 r/hr 10,000 r/hr 
(b) 50 r dose, 3 year duration 
1% yr-------- a L A osa 3 yr? 
10 mo......-.- 3 yr? 3 yr? 
7 MO--------- 2% YT ---...-- 3 yr.3 
5 mo___.----- 7 a) A NETE 3 yr.® 
3 mo____---_- e eee 3 yr.’ 
7wk__ noes 13 mo_______- 3 yr.3 
1] mo_______ 10 mo______ 3 yr.? 
2% wk____-__- (Moscas 3 yr. 
7 days....-.- 4 mo... 2 yr. 
3 days. ---.--- 7wk_._. 1% yr 
1 day ?______-|. 7 days.-.-.---- 5 mo. 
1 day ?______- 2 days.__---- 7 wk. 
11 days... _-- 22 days......- 52 days. 
(d) 75 r dose, 3 year duration 
8 mo______ > e Pee ere 3 yr.? 
5 mo___--_--- 2 YT A E 3 yr? 
3 mo_______-- e A y LL 3 yr.’ 
2 MOE suas 1% yTr----.--- 3 yr.3 
5 wk... . 11 mo........ 3 yr. 
24% wk__----- (Du AA 3 yr. 
9 days.....-- 5 Msj 2% yr 
5 days. ------ 3 mo___._--.- 1% yr 
3 days....--- 7wk._... ---- 13 yr 
1 day 32______- 2% wk... 8 mo. 
1 day 2____ _ ` 3 days..-.--- 2 mo. 
1 day 2_____ `` 1 day... L. 2% wk 
9 days. ------ 17 days. -.-.--.- 38 days 
(f) 100 r dose, 3 year duration 
5 mo.__-...-.-.- 2 yLu sc 2 oss 3 yr. 
10% wk_..---. 1% yr-------- 3 yr.3 
(WE ee o diese 3 yr. 
1 mo_____ 10 mo___-_--- 3 yr? 
2% wk___---- 7 022220034 3 yr. 
7 days. -.---- 4 MO--------- 2 yr. 
4 days. ------ 2% mo. .------ 1% yr 
3 days._.---- 7 WkKiccicacós 14 yr 
1 day ?_____-- 3 wk... 10 mo. 
1 day ?..--.-.-- 7 days. ..-.-- 5 mo 
1 day 2____ ` 1 day 2____ _ ` 1 mo. 
1 day ?______- 1 day ?.-.-.---- 7 days 
9 days..-.---- 14 days.-.--.-- 31 days 
(h) 125 r dose, 3 year duration 
3 mo_____ 114 AAA 3 yr. 
7 WK cee ence 1% yr-------- 3 yr.? 
4 wk... 9 mo__._-. 3 yr. 
2% wk... 7 mo_____.. ` 3 yr. 
9 days. ------ 4% mo. ------ 2% yr 
4 days. .------ 10 wk... 1% yr 
3 days___.--- 7wk___ 11⁄4 yr. 
2 days___-_--- 4 wk____----- 11 mo 
1 day 2____ `` 13 days. ----- 7 mo. 
1 day ?_____-_- 4 days. ------ 3 mo. 
1 day ?2_....-- 1 day ?_..----- 2% wk 
1 day ?______- 1 day ?____--- 4 days 
8 days___---- 12 days_-_---- 27 days 
2 Less than. >? Greater than. 


TABLE 15-6.—Mission entry times for various combinations of dose, duration, and intensity, assuming 48-hour work week— 





Continued 
Entry times for three intensities Entry times for three intensities 
Residual 1,000 r/hr | 3,000 r/hr | 10,000 r/hr AA 1,000 r/hr | 3,000 r/hr | 10,000 r/hr 
(1) 150 r Dose, 1 year duration (j) 150 r Dose, 3 year duration 
1.00 | 5wk....-.--- Mision. 2 yr. 1.00 | 2 mo...----.-- 1 Vlecck sce 3 yr? 
75 | 2% wk._.--...- 5 | 1 ----- 1% yr. O) MO e 10 mo.....-.-- 3 yr.’ 
60 | 10 days. .--..- 3 mo_____---- 1% yr. 60 | 212 wk_._..... T MO cosido a 2 3 yr 
50 | 7 days__-__--- 10% wk_....- 1 yr. .50 | 9 days. ------ D: 10: Z sas 246 yr 
40 | 4 days___-_--- 7 Wk_ À. 10 mo. .40 | 5 days___---- 3 MO--------- 1% yr 
30 | 2 days___ __-- 3% wk_____-- 7 mo. . 30 | 3 days. -.-.--- 7 wk... 144 yr 
25 | 1day-  . 2% wk... 5 mo. 25 | 2 days.__---- | MOxcsndccal 1 yr 
20 | 1 day ?_____-- 10 days. --.-- 4 mo. 20 | 1 day ?_...-.--- 2% wk... 8 mo 
15 | 1 day2 _ 5 days. --.-.--- 10% wk. 15 | 1 day ?._....-.- 7 days. ---..- 5 mo 
10 | 1 day ?______- 2 days..-..--- 5 wk. .10 | 1 day ?------- 3 days-.----- 2 mo 
05 | 1 day ?_.-.-.- 1 day ?......- 7 days .05 | 1day2 ___ 1 day? sisas 9 days 
03 | 1 day ?.....-- 1 day ?______- 2 days .03 | 1 day ?.__..-.-- 1 day 2_____ ` 3 days 
SRCT ! 8 days_____- 11 days_____- 23 days SRCT ! | 8 days. ------ 11 days. ..-..-. 23 days. 
(k) 200 r dose, 1 year duration (1) 200 r dose, 3 year duration 
1.00 | 246 wk______- 5 MO... 1% yr. 1.00 | 1 mo____----- 10 mo_____--- 3 yr 
75 | 9 days. .-.---- 12 wk... 1% yr. 75 | 2 WkKocicusió. 6 mo_____---- 2% yr 
60 | 5 days. .----- 2 MO--------- 11 mo. 60 | 7 days__.---- 4 mo___.. 2 yr 
50 | 3 days. ------ 6 wk.__....-- 9 mo. 50 | 4 days. ---.--- 2% MO. ----.- 1% yr 
40 | 2 days. -.----- 3% wk______- 7 mo. .40 | 3 days__-_--- 7 wk____----- 1% yr 
30 | 1 day ?____-__- 2wk___ 5 mo. .30 | 1 day..-...--- 3 wk... À. 10 mo 
25 | 1 day2 _ 9 days__ ----- 3% mo. . 25 | 1 day ?______- 2 WK etn oe 7 mo 
20 | 1day2 5 days... 10% wk. 20 | 1 day ?______- 7 days__.---- 5 mo 
15 | 1 day ?______- 3 days--..-.-- 6 wk. .15 | 1day2 APA 3 days__- 2% mo 
10 | 1day2 _ 1 day 2_______ 2% wk. .10 | 1 day2 1 day.....---- 1 mo 
05 | 1 day?...-.... 1 day ?______. 3 days. . 05 | 1 day ?_____-- bday .. u. 4 days 
03 | 1day2 _ _ 1 day ?______- 1 day.? . 03 | 1 day ?......- ] day Poo 1 day.2 
SRCT ! | 8 days. ---.-.- 11 days_____- 23 days. SRCT ! | 8 days. ------ 11 days. --.-- 23 days. 
(m) 250 r dose, 1 year duration (n) 250 r Dose, 3 year duration 
1.00 | 10 days..---- 3 mo_____ 1% yr. 1.00 | 2% wk... (MO. 3 yr 
75 | 5 days.--..-- 2mo_____ 11 mo. 75 | 7 days. ---.-- 4 mo--------- 2 yr 
60 | 3 days. -.--.--- 5% wk______- 81% mo. 60 | 4 days. ---.--- 2 mo______--- 1% yr 
50 | 2 days_____-_- 346 wk____--- 7 mo. 50 | 3 days. ------ T Wk... 1% yr 
40 | 2 days______- 246 wk_____-_- 5 mo. .40 | 2 days.-.---- 4 wk____----- 11 mo 
30 | 1day2 _ 8 days__ 3 mo. . 30 | 1 day ?._..-.--.-- 13 days.--..-- 7 mo 
25 | 1 day.?______- 5 days. --.--- 10% wk. . 25 | 1 day ?_....--- 7 days. ...---- 5 mo 
20 | 1 day ?______- 3 days____-_- 7 wk. 20 | 1 day ?.._.-.-.-. 4 days. ------ 3 mo 
15 | 1day2 2 days.-.-..- 3% wk. 15 | 1 day ?......- 2 days__----- 7 wk 
10 | 1 day ?____-_- 1 day ?______- 10 days. 10 | 1 day ?______- 1 day 2______- 2% wk 
05 | 1day2 _ 1 day ?______- 2 days. .05 | 1 day ?____--- 1 day ?_____-- 3 days 
.03 | 1 day ?______- 1 day ?______- 1 day.? ¿09 | 1 day ?------- 1 day ?------- l day? — _ 
SRCT 1 | 8 days. ---.--- 11 days_____- 23 days. SRCT ! | 8 days. ------ 11 days. ..--.- 23 days. 
(0) 300 r dose, 1 year duration (p) 300 r dose, 3 year duration 
1.00 | 7 days_____-_- 10% wk_____- 1 yr. 1.00 | 9 days. ------ 5 mo__.__---- 24 yr. 
.75 | 3 days______- 6 wk________- 9 mo. .75 | 4 days. ------ 11 wk._..----- 1% yr. 
.60 | 2 days_____-_- 3% wk... 7 mo. .60 | 3 days..--.--- 7 Wk: Sus Ds 1% yr. 
50 | 1 day _ 214 wk... 5 mo. . 50 | 2 days. ------ 1 mo____----- l yr 
40 | 1 day ?2_______ 10 days. -..-.-.- 4 mo. .40 | 1 day ?____--- 2% wk.------ 8 mo 
30 | 1 day ?______- 5 days______- 10% wk. . 30 | 1 day2 __ 7 days. ------ 5 mo 
25 | 1 day ?______- 3 days. --.---- 7 wk. 25 | 1day2 __ 4 days------- 3 mo 
20 | 1 day?______- 2 days______- 5 wk. 20 | 1 day ?__-_-_-- 2 days. ------ 2 mo 
15 | 1 day ?__..... 1 day ?______- 2% wk. 15 | 1day2 __ 1 day ?------- 1 mo 
10 | 1 day ?______- 1 day ?_.....- 7 days. . 10 | 1 day ?...-.-- 1 day ?------- 9 days 
05 | 1 day?______- 1 day2 1 day. .05 | 1 day ?------- 1 day ?_------ 2 days 
03 | 1 day ?______- 1 day 2__ 1 day.? 03 | 1 day ?______- I Gay Loros 1 day. = 
SRCT 1 | 8 days______- 11 days___ 23 days. SRCT ! | 8 days. ------ 11 days. ----- 23 days. 


! SRCT means standard recovery completion time, assuming an 8 hour work day for recovery personnel. 2 Less than. 3 Greater than. 
427955 O—-57———20 


299 


PASSIVE DEFENSE 


on a certain combination of planning dose and 
mission duration. The planning doses range from 
50 to 300 roentgens, while the mission durations 
are for periods of 1 year and 3 years. Within 
each planning table the mission entry times are 
given for planning intensities of 1,000, 3,000, and 
10,000 r/hr and for a series of residual numbers. 
The first row of each planning table (residual 
number 1.00) shows the mission entry time if 
countermeasures are not employed. 

The use of table 15-6 is demonstrated in the fol- 
lowing hypothetical situation. At a certain con- 
taminated activity, a planning dose of 150 r and 
a mission duration of 3 years were selected. The 
maximum planning intensity of (10,000 r/hr) was 
assumed. For these conditions, table 15-6 (j) 
shows that the safe entry time is longer than 3 
years. If lower intensity levels are assumed, for 
example, 3,000 and 1,000 r/hr, the safe entry time 
will be 15 months and 2 months respectively. Even 
if the radiation dose is doubled (300 r), the entry 
time (table 15-6 (p)) for 10,000 r/hr and 3 years 
duration will still be over 2 years. Since none of 
these entry times is satisfactory to the command- 
ing officer, countermeasures probably will be 
deemed necessary. 

3. Estimate of entry time with countermeasures. 
—Before discussing this topic, it may be well to 
define several new terms. Recovery period is de- 
fined as the time taken to do the recovery job. 
Recovery completion time is the time at which 
the recovery job is finished. It includes both the 
recovery period and the waiting period required 
for the intensity to lessen so that recovery person- 
nel can enter the area. Ideally, mission entry 
time equals recovery completion time. In no case, 
however, can mission entry time be earlier than 
recovery completion time. Standard recovery 
completion time (SRCT) is merely an average 
completion time. The SRCT’s which appear as 
the last line in each planning table of table 15-6 
are for average conditions. The SRCT assumes 
a 6-day recovery period and a waiting period of 
2 days. Therefore, the minimum SRCT is 8 days. 
The size of the activity, manpower, and facilities 
available may increase or decrease these figures. 

Three basic studies comprise the general evalua- 
tion for the radiological recovery for a fixed mili- 
tary installation. These are called simply Situa- 
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tion I, Situation IT and Situation III (see fig. 15- 
5). Generally, it will be desirable to prepare 
more than one study so that the commanding of- 
ficer will have several alternatives. In any case, 
however, Situation I should always be prepared 
first. This will provide a clear picture of what 
will be required to achieve the earliest entry time 
and will also provide a basis for resorting to either 
Situation IT or IIT. 

(a) Situation I: Earliest possible entry time 
based on SRCT.—If countermeasures (not yet 
specified) are used, the earliest entry time can be 
found in the following manner: (1) in table 15-6, 
find the SRCT corresponding to the assumed plan- 
ning intensity; (2) move upwards in this column 
to the nearest entry time which is less than the 
SRCT and read the corresponding residual num- 
ber. With this information at hand, it is now 
possible to find reclamation methods which will 
yield this residual number and to calculate the 
logistics of the recovery effort. An example of 
this type of planning is given below. 

An advanced strategic bombing base must be 
capable of immediate retaliatory attacks. The 
commanding officer desires to know the earliest 
time at which the mission can be resumed after 
a contaminating atomic attack. The following 
has been assumed for purposes of planning: (1) 
the mission duration is 1 year; (2) the planning 
dose for recovery personnel is 150 roentgens (re- 
covery personnel are to be separate from mission 
personnel); (3) the planning dose for mission 
personnel is given as 300 roentgens since the mis- 
sion urgency is great; and (4) a planning in- 
tensity is assumed at 3,000 r/hr 1 hour after 
burst because aircraft are considered “soft” tar- 
gets. 

For these conditions the earliest possible entry 
time with countermeasures is estimated to be 
from 2 to 11 days. This estimate was derived in 
the following manner: Consulting the 300 r, 1 
year duration planning table (table 15-6 (o) ), it 
is noted that the entry time without countermeas- 
ures for the 3,000 r/hr field 1s 1014 weeks and that 
the SRCT is 11 days. Moving upwards in the 
3,000 r/hr column, the first entry time lower 
than the SRCT is found to be 10 days. For this 
entry time a residual number of 0.40 is required. 
If it is desirable to decrease this entry time below 
SRCT, lower entry times should be studied. For 
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SITUATION | 
Determine earliest entry time based on SRCT 
(Reduce SRCT by increasing the recovery effort, if desired, ) 


Possible Disadvantages: Countermeasures may be unavailable or expensive. 
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SITUATION II 


Determine entry time with avallableo ceuntermeasures 


SITUATION III 


Determine countermeasures for entry times that appear satisfactory 






Possible Disadvantages: Entry time may be too late, Coto 












Figure 15—5.—Graphic presentation of the general evaluation for radiological recovery. 


example, an entry time of 5 days requires a resid- 
ual number of 0.30; 3 days, a residual number of 
0.25; and 2 days, a residual number of 0.20. Since 
a residual number less than 0.20 does not appear 
necessary, the earliest possible entry time is esti- 
mated to be between 2 and 11 days. 

An outline of procedure for situation I includes 
the following six steps: 

Step 1: Consult the planning table (table 15-6) 
for the chosen duration, dose, and planning in- 
tensities. Find the entry time which is immedi- 
ately lower than the SRCT and note the corres- 
ponding residual number. 

Step 2: Strip the installation down to the vital 
area. Mark the vital area.on a map of the in- 
stallation and establish the necessary buffer zones 
around it. List the ground and roof surfaces by 
square feet of each surface type. 

Step 3: For the residual number determined 
in Step 1, choose the reclamation method needed 
on each type of surface listed in Step 2. 

Step 4: For problem areas where an adequate 
reclamation method does not exist, determine the 
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combination of countermeasures (reclamation, 
preprotection, shielding, use of shifts, and short- 
ened work week) needed to achieve the required 
residual number. 

Step 5: Calculate logistics and determine the 
shortest recovery time. 

Step 6: Examine alternatives that may have 
arisen during Step 4 and make a choice. Sum- 
marize the chosen situation. 

(b) Situation 11: Entry time with available 
countermeasures.—Situation I gives the earliest 
possible entry time. However, if the costs of this 
plan are too high or the results are not acceptable 
then Situation II should be considered. Situa- 
tion II estimates what can be done with the spe- 
cific countermeasures available at the activity. In 
other words, the commanding officer may wish to 
know the earliest entry time possible with readily 
available countermeasures. This will be the case 
when he does not want to procure special reclama- 
tion equipment or undertake extensive prepro- 
tection measures. 

Situation II is based on the reclamation tables 


PASSIVE DEFENSE 


15-2 and 15-3. From these tables can be ob- 
tained the residual numbers which can be ex- 
pected when using equipment normally available 
at an activity. However, before the residual 
numbers can be obtained, it is first necessary to 
know the kind of materials which constitute the 
horizontal surfaces of the installation, that is, 
the roofs and ground areas. Table 15-2 should 
be consulted for the residual numbers obtainable 
for slurry and dry contamination of buildings and 
paved areas. Table 15-3 should be used for un- 
paved areas. In this way a residual number can 
be obtained for each major surface type of activ- 
ity. The highest residual number thus obtained 
should be used because this number determines 
the mission entry time. With this selected resid- 
ual number at hand, the appropriate planning 
table in table 15-6 can now be consulted to. find 
the mission entry time for this residual number 
and for the proper planning intensity. The 
SRCT should also be checked to be sure that the 
entry time is possible. The following example 
illustrates the use of Situation IT. 

The mission duration at a certain naval activ- 
ity is assumed to be 3 years. Reference to table 
2-5 shows that, 1f late effects are acceptable, mis- 
sion personnel may be allowed 300 roentgens over 
the 3-year duration. The commanding officer has 
decided that this dose should be inclusive of any 
dose received during the attack and during re- 
covery operations (which must be done by mission 
personnel). The dose expected during attack is 
estimated to be 100 r with another 100 r allowed 
for recovery operations. Therefore, the dose for 
the mission itself will be: 300—100—100—100 r. 
If subsequent planning shows that no reclamation 
effort 1s needed, then the 100 r saving in dose can 
be added to the mission dose for a total planning 
dose of 200 r. 

Using table 15-1 as a basis, the station is as- 
sumed to be a “soft” target, and therefore the 
maximum planning intensity is taken to be 3,000 
r/hr at 1 hour. The countermeasures available at 
this activity include the following: fire hosing, 
or fire hosing plus scrubbing for buildings and 
paved areas; bulldozing and plowing for unpaved 
areas. It is assumed that the type of contamina- 
tion will be slurry; therefore tables 15-2 and 15-3 
are consulted to see what these countermeasures 
can do under the assumed conditions. Table 15-2 
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shows that for buildings and paved areas, fire 
hosing plus scrubbing should yield a residual 
number of 0.10 or lower. Table 15-3 shows an 
obtainable residual number of 0.25 for dozing 
and 0.30 for plowing. Dozing is therefore chosen 
as the best available method for treating the un- 
paved areas. The residual number for dozing 
controls the entry time because it is higher than 
the residual number for fire hosing plus scrubbing. 

Table 15-6 should now be consulted to find the 
mission entry time as well asthe SRCT. In this 
case, (100 r dose, 3-year duration) for a residual 
number of 0.25 and a planning intensity of 3,000 
r/hr, the mission entry time is found to be 21% 
months with a SRCT of 14 days. Table 15-6 (f) 
also reveals that the earliest possible entry time 
without countermeasures is 10 months, To esti- 
mate this, the 200 r, 3-year duration table is used 
because these were the planning values selected 
by the commanding officer, that is, without re- 
covery operations, mission personnel would be 
allowed 200 r. 

The commanding officer may now be advised 
that a delay of 10 months is in prospect if coun- 
termeasures are not undertaken. With available 
equipment, the mission can be resumed in 214 
months. The earliest possible entry time is 2 
weeks, which is the SRCT. Since this entry time 
cannot be obtained under Situation IT, considera- 
tion should be given to Situation III. 

Before Situation III is considered here, how- 
ever, the following six steps are listed to outline 
the specific planning procedure for Situation II, 
with notes on what information can be used from 
Situation I. 

Step 1: Determine entry times using chosen du- 
ration, dose, and planning intensities as in Situa- 
tion 1, but using the residual numbers for the 
avallable countermeasures. 

Step 2: Utilize the vital area material table 
from Situation 1. Note possible change in buffer 
zone widths. 

Step 3: Relate reclamation methods to surfaces. 
Most of the required information is probably 
available from Situation I. 

Step 4: There are no problem areas for Situa- 
tion II since the highest residual number governs 
the entry time. 

Step 5: Logistics for some of the available rec- 
lamation methods may have been calculated in 
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Step 5, Situation I. For other methods, calculate 
logistics using the 6-day recovery period normal 
to the SRCT. 

Step 6: Make choices where necessary and 
summarize the situation. 


(c) Situation III: Countermeasures for a 
specified entry time.—Upon completion of Situa- 
tions I and II, two extremes of entry time will 
have been determined: the earliest possible entry 
time (Situation I), and the entry time possible 
with available equipment (Situation II). If these 
entry times and the costs involved are not satis- 
factory to the commanding officer, an intermediate 
solution may be sought. In other words, Situ- 
ation III seeks to determine a satisfactory entry 
time which lies between the two entry times so 
far determined. Situation III is used when Situ- 
ation I calls for special reclamation equipment 
that is not readily available, and Situation 11 gives 
an unacceptable entry time with available equip- 
ment. 

Situation III utilizes table 15-6 to find a satis- 
factory entry time that lies between the SRCT 
and the entry-time found in Situation II. This 
intermediate entry-time and its accompanying re- 
sidual number can be found by examining the 
column to the left side of the appropriate plan- 
ning table for the assumed planning intensity. 
In essence, Situation III then becomes a matter 
of using combinations of countermeasures to deal 
with “problem areas.” These are surfaces on 
which available methods alone will not yield the 
required residual numbers. Situation III can be 
best understood by considering the following 
example. 

One of the functions of a naval supply depot 
is to transship supplies destined for an overseas 
theater of operations. The commanding officer 
of a supply depot states that the level of supplies 
must be maintained in the theater of operations 
at the 2 months requirement level. If his activity 
is inoperative for more than 2 months, the level 
of supply overseas will sag dangerously. There- 
fore, he desires a plan for resuming operations 
not later than 2 months after atomic attack. For 
planning purposes, the following values are given: 
a 10,000 r/hr planning intensity, a 150 r dose 
for mission personnel, and a 3-year duration of 
mission. 
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Table 15-6 (3) is consulted because it is for 
150 r and a 3-year duration. Under the 10,000 
r/hr column, an entry time of 2 months can be 
found with a required residual number of 0.10. 
This residual number can be obtained on most 
surfaces by fire hosing and scrubbing. However, 
this particular activity contains a railroad yard 
on which no available reclamation method can 
give a residual number of 0.10. A detailed study 
of this “problem area” will need to be made and 
combinations of countermeasures tried. 

The six steps of Situation III are listed below 
with notes on usable information from Situations 
I and IT. 

Step 1: Determine the residual number, using 
chosen duration, dose, planning intensities, and 
entry time. Since by Situation III an intermedi- 
ate solution is being sought, there may be more 
than one entry time. In looking for a satisfactory 
time, one entry time for the main part of a vital 
area may be found while another entry time may 
be estimated for a problem area. 

Step 2: Lift from Situation I or II vital area 
surface material information. 

Step 3: Relate reclamation methods to surfaces. 

Step 4: Determine the combination of counter- 
measures needed to achieve the required residual 
number in the problem areas. 

Step 5: Much of the logistic calculations prob- 
ably will have been done in Situations I or IT; if 
they have not been done, calculate logistics. 

Step 6: Make any necessary choices and sum- 
marize the situation. 

4. Implementation of planning procedures.— 
Upon completion of the situation studies, the per- 
son who is drafting the radiological recovery 
measures is now in a position to submit to the 
commanding officer an estimate of the station vul- 
nerability. The commanding officer can then ad- 
vise higher authority of his situation and make 
necessary recommendations to improve untenable 
points. The commanding officer will also be in a 
position to arrange for pre-protection measures if 
they are called for in the studies. Some simple 
pre-attack measures might include: clearing un- 
paved areas of rocks and obstructions, removing 
fences that would interfere with reclamation 
equipment, preparing access to roofs for men and 
fire hoses, and preparing adequate drainage where 
fire hosing is to be used. 7 
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5. RW attacks.—Radiological warfare is a type 
of warfare in which radioactive materials are 
‘spread either directly or from high explosive 
bombs. The chief purpose of an RW attack is to 
deny an area to the enemy or to force evacuation 
of an enemy-held area. An RW attack is not 
attended by a nuclear explosion. The radioactive 
agent employed in radiological warfare generally 
has a much slower decay rate than the 
radioactivity resulting from an atomic bomb 
detonation. | 

It is expected that the contaminant from an 
RW attack will be similar to the contaminant 
from an underground atomic burst. Therefore, 
the reclamation methods and residual numbers 
given in table 15-2 may be used. If the contami- 
nant has a sticky binder, reclamation may involve 
sand blasting, or similar surface removal methods. 

The mission entry time for an RW attack can 
be determined by the same general evaluation 
techniques as has been previously outlined for 
atomic warfare attack. In other words, Situation 
I is used to determine the earliest possible entry- 
time, Situation IT is used to determine the entry- 
time for the countermeasures available, and Situa- 
tion III is used to determine the countermeasures 
to be employed for a specified entry-time. 

As in AW planning, it is convenient in RW 
planning to use an average recovery completion 


TABLE 15-7.—Standard recovery completion time (SRCT) 
for RW attack 


Standard recovery completion time 


Recovery personnel 
dose (r 
2 mo. half-life 3 mo. half-life | 4 mo, half-life 
AAA 9 wk_______ 14 wk______ 18 wk 
(Isra nados 1 mo______- 5 wk______-_ 7 wk 
100 or more. _._.- 8 days____- 8 days. -..- 8 days 


time. This is called standard recovery comple- 
tion time (SRCT) and assumes a 6-day recovery 
period. Table 15-7 gives the SRCT for various 
doses to recovery personnel. Table 15-8 predicts 
the accumulated dose to mission personnel in an 
RW field for 48 hours per week, for various mis- 
sion entry-times, and for mission durations of 1 
year and 3 years. 

Note that for purposes of RW planning, it is 
assumed that RW contaminants will be used with 
2-month, or 3-month, or 4-month half-lives and 
that a maximum initial intensity of 100 r/day 
(4 r/hr) will prevail. It must be remembered, 
however, that RW agents may be used with half- 
lives much longer than the 4 months assumed 
here. 

The SRCT given in table 15-7 is the earliest 
possible mission time. Knowing the mission 


TABLE 15-8.— Accumulated dose to mission personnel in RW field, 48 hours per week assuming initial level of 4 r/hr 


Dose (r) 
Mission entry time 1 year duration 3 year duration 
2 mo. half-life 3 mo. half-life 4 mo. half-life 2 mo. half-life 3 mo. half-life 4 mo. half-life 
SA nr csi isis 2, 260 3, 320 4, 370 2, 290 3, 540 4, 780 
2 weeks. a ti 2, 110 3, 170 4, 050 2, 140 3, 380 4, 620 
3 weeks___________________ - 1, 950 3, 010 3, 900 1, 980 3, 210 4, 440 
1 month... 1, 760 2, 810 3, 700 1, 780 3, 000 4, 220 
5 weeks__ ooo 1, 660 2, 710 3, 600 1, 690 2, 890 4, 100 
6 weeks. ooo 1, 530 2,570 3, 460 1, 560 2, 740 3, 940 
7 Weeks -222222222222222 1, 410 2, 430 3, 320 1, 440 2, 600 3, 790 
9 weekS--- o o ooo 1, 210 2, 190 3, 070 1, 230 2, 330 3, 500 
12 weekS---------------------—- 950 1, 870 2, 720 970 1, 990 3, 100 
14 weekS---------------------—- 810 1, 680 2, 510 820 1, 790 2, 870 
18 weeks______________________- 590 1, 360 2, 140 600 1, 450 2, 440 
6 monthS---------------------—- 310 880 1, 550 310 940 1, 770 
8 months______________________- 155 560 1, 100 158 590 1, 250 
10 monthS--------------------—- 80 350 775 80 370 885 
12 months___ 40 220 550 40 235 625 
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entry time, it is possible by using table 15-8 to 
predict the total dose to mission personnel if 
counter-measures are not employed. If the ac- 
cumulated dosage is known, the residual number 
required of countermeasures to limit the mission 
personnel dose to a planned value can be deter- 
mined. To obtain this residual number, the plan- 
ning dose for mission personnel 1s divided by the 
accumulated dose estimated by table 15-8. This 
procedure is illustrated in the following example. 

The following values have been assumed for a 
hypothetical RW attack on a naval installation: 
(1) The duration of mission is 3 years; (2) the 
work week is 48 hours; (3) the planning dose is 
set at 150 roentgens for both mission personnel 
and recovery personnel; (4) the initial planning 
intensity is assumed to be 100 r/day (4r/hr). The 
residual numbers required of countermeasures are 
determined from tables 15-7 and 15-8. 

The rest of the procedure employed in situation 
I, that is, determining the vital area, choosing the 
reclamation methods, calculating the logistics, and 
so on, is accomplished in the same manner as out- 
lined previously for AW planning. 

If it 1s found that the costs of Situation I are 
too high, Situation II should be drawn up. This 
situation estimates the entry-time which can be 
obtained with available countermeasures. The 
residual numbers for available countermeasures 
can be determined from table 15-2. The highest 
residual number found in this way is used to de- 
termine a new mission entry-time as follows: (1) 
Divide the planning dose for mission personnel by 
the residual number to obtain a new dose value, 
and (2) use this dose value with table 15-8 to find 
the new mission entry-time. For example, con- 
tinuing the same hypothetical situation described 
above, table 15-2 gives residual numbers ranging 
from 0.05 to 0.20 for a dry contaminant over the 
activity. Using the highest residual number ob- 
tained, the new mission entry-time is calculated 
as follows: 

Mission planning dose _ 0.20 

Residual number 150 
For a 3-year mission duration and an accumulated 
dose of 750 r, table 15-8 shows by interpolation 
that the new mission entry-time is 15 weeks for 
a 2-month half-life, 7 months for a 3-month half- 
life, and 11 months for a 4-month half-life. 


=750 roentgens 
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Upon completion of Situation II, two extremes 
of entry time for RW contamination will have 
been determined: the earliest possible entry time 
(Situation I), and the entry time possible with 
available equipment (Situation II). If these en- 
try times and the costs involved are not satisfac- 
tory, Situation III can be drafted. Situation IIT 
is drawn up in the same manner as previously de- 
scribed for AW planning. 


POST-ATTACK ADJUSTMENT OF OPERATIONAL 
RECOVERY PLAN 


1. The problem after attack.—After the radio- 
logical recovery evaluation has been made, an ac- 
tivity should be in a state of readiness to begin re- 
covery operations immediately following the 
emergency phase of the attack. However, the 
evaluation has been based on pre-attack estimates 
of the probable situation which may be quite dif- 
ferent from the actual situation. For this reason 
it is necessary to compare the actual situation 
with the original estimate and prepare a detailed 
recovery plan. Recovery of an installation 
should not be attempted until comparisons and 
adjustments have been made. 

To simplify planning, the studies developed in 
previous sections of this chapter were based on the 
following assumptions: (1)A single maximum 
radiation intensity was assumed to exist over the 
vital area; (2) the effectiveness of countermeas- 
ures, particularly reclamation measures, was pre- 
dicted for a so-called “standard situation”; and 
(3) only moderate or light damage to the vital 
area of an installation was assumed. Without 
doubt these assumptions would not hold true if 
an activity were to sustain an atomic attack. 
Moreover, any changes wherein the actual situa- 
tion differed from the plan would affect the final 
radiation intensity. Changes may be large or 
small and could result in either major revisions of 
the original estimate or in minor adjustments. 
In any event, adjustments must be made not only 
to save recovery effort and cost, but also to predict 
exact entry times. 

2. General approach to post-attack changes m 
the evaluation studies.—In general, adjustments 
are made to pre-attack recovery estimates by not- 
ing the effects of changes in radiation intensity, 
residual numbers, and physical damage to the in- 
stallation. 
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(a) Changes in radiation intensity.—The 
highest radiation intensity at the actual situation 
determines which evaluation will be used. If the 
highest intensity is approximately equal to that 
in the major evaluation, this one may be used. 
However, another evaluation should be used if the 
highest intensity affects only a relatively minor 
area or is considerably lower than originally esti- 
mated. Where small savings in mission entry 
time are important, a new planning table may be 
constructed and an earlier mission entry time cal- 
culated. 

(b) Changes in residual numbers.—The esti- 
mated values of residual numbers and planning 
intensities probably will differ from those found 
in the actual situation. Significant variations 
may be caused by strong winds or rains occurring 
before the start of recovery operations. If ap- 
_preciable weather changes have occurred, new 
values for planning intensities and residual num- 
bers can be found by actual measurement. This 
is usually accomplished just before recovery starts 
by making test runs on specific surface types with 
appropriate reclamation methods. Care must be 
exercised in deciding how many and when such 
test runs should be made. On the one hand, de- 
layed test runs mean reduced doses for test-run 
personnel. On the other hand, test-run informa- 
tion is needed early so that the plan can be modi- 
fied before recovery operations commence. 

(c) Changes in physical damage.—The ra- 
diological recovery evaluations previously devel- 
oped were based on light or moderate damage. 
A possible variation could be severe damage to a 
part of the vital area with the heavily damaged 
portion having an intensity higher than the max- 
imum planning intensity. The mission would be 
unable to start not because of the high intensity, 
but because of the need for repairs to the severely 
damaged area. Thus, the extent of necessary re- 
pairs will greatly affect the mission entry-time. 

Repair estimates and plans must be carefully 
made for a severely damaged area. Repairs 
should be considered separately from the radio- 
logical recovery evaluation. When no part of the 
mission can start until repairs are completed in 
the severely damaged area, recovery in the moder- 
ate or lightly damaged area can be delayed. This 
delay, of course, may save some recovery effort 
and cost. 
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3. Surveys.—One of the important steps to be 
takén in comparing the recovery evaluation with 
the actual situation is to obtain a number of in- 
tensity measurements at intervals throughout the 
vital area. Following is asummary of the types of 
surveys needed and the measurements which these 
surveys will provide. 

(a) Perimeter surveys.—These measurements 
determine the general radiological situation in the 
contaminated area. | 

(b) Vital area surveys.—These measurements 
further define the radiological situation inside the 
vital area. 

(e) Location surveys.—These measurements 
show the intensities on and within specific struc- 
tures and working locations in the vital area. 

(d) Supplementary surveys.—These meas- 
urements are usually concerned with reclamation 
effectiveness although some are made to meet spe- 
cial conditions. 

For purposes of showing how a recovery evalua- 
tion is checked with actual measurements, it is 
assumed here that the necessary surveys have been 
made. Additional information on these surveys is 
provided in a later section of this chapter. 

4. Outline of post-attack check and adjustment 
of the evaluation.—Outlined below is the general 
procedure to be followed in adjusting a radiologi- 
cal recovery evaluation to actual measurements 
obtained by post-attack surveys. Further details 
on each phase of this operation are given imme- 
diately following the outline. 

Step 1: Obtain intensity measurements for 
perimeters and areas; set up a contamination con- 
tour map of the vital area, showing intensities at 
1 hour after attack. Set up subareas as appro- 
priate. 

Step 2: Obtain measurements of residual num- 
bers from test runs as required by vital area sur- 
face materials and chosen reclamation methods. 

Step 3: With information obtained from Steps 
1 and 2 (above), set up a table of mission entry 
times like table 15-6, using actual residual num- 
bers plus residuals for other countermeasures if 
desired. Include reclamation methods in the new 
table. Calcúlate the SRCT for various actual in- 
tensities. It is preferable to use the intensities 
calculated from the measurements which were 
made in Step 2 (above). 
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Step 4: Obtain mission entry times. Consider 
cutting down the SRCT if it is later than these 
entry times (see Situation I). Also, consider 
using different entry times for different parts of 
the vital area, depending on the requirements of 
the mission. 

Step 5: Make a choice of alternatives and carry 
out the recovery evaluation. 


5. Detailed procedure for adjusting the original 
estumate.—The following paragraphs expand the 
outline of steps previously given in the post-attack 
adjustment of the original evaluation. 

(a) Setting ‘up a contour map showing sub- 
areas.—Before the radiation intensities which 
have been obtained from monitoring can be plot- 
ted on a detailed map of the area, they must first 
be corrected to the reference time of 1 hour after 
burst. This is accomplished by using the values 
given in table 15-9 in the following equation: 
Actual intensity 1 hour after burst= 
Measured intensity at given time 
Intensity at given time from table 16 


For example, if a survey conducted 50 hours after 
attack shows the radiation intensity at point A as 


X 1000 


90 r/hr, the actual intensity at that point 1 hour 


after burst was 


90 r/hr at 50 hours 
9 r/hr at 50 hours (table 16) 
The corrected intensity readings can now be 
plotted on the map and contour lines drawn be- 
tween points of equal or nearly equal intensities. 
The map should be studied carefully and the vital 
area divided into appropriate (preferably no more 


X 1000 or 10,000 r/hr. 


TABLE 15-9.—Residual numbers required of countermeasures 








Estimated half-life of RW agent 


2 mo. 3 mo. 4 mo. 
SRCT (also 8 days____| 8 days. --.-| 8 days. 
mission entry 
time). 
Dose to mission 2,290 r__.--| 3,540 r____| 4,780 r. 
personnel 
(assuming no 
counter- 
Measures). 
Required resid- 150 150 150 
ual No. 2200 0 06 3540 0 04 4780 9 03. 
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than 3) subareas. If possible, intensity contours 
corresponding to the intensities of the subplans 
should be used. 

(b) Obtaining actual residual numbers from 
test runs.—The purpose of this step is to test the 
effectiveness of the reclamation methods prescribed 
in the recovery plan under actual conditions. Not 
all methods will need to be tested. For example, 
certain land reclamation methods, such as a bull- 
dozing, grading, and scraping, need not be tested 
because they can be made to yield the required 
residuals simply by making more passes with the 
equipment. Plowing and filling, however, should 
be tested. The estimated residual number for 
plowing cannot be improved by another pass, but 
tests may provide a better residual than initially 
estimated. Filling should be tested because the 
estimate is based on a 6-inch fill which may be 
more or less than the thickness required. 

Before any test runs are made, the dose for test 
teams and the time period per test run must be 
established. The dose permitted test personnel 
should not be large if they are also to do the re- 
covery job. Any dose test personnel receive 
during tests must be subtracted from the recovery 
job dose. A time limit of 2 or 3 hours is considered 
maximum for most test runs with each test crew 
making only one run. Test runs for determining 
low residual numbers must be made with great 
care and may take longer. In this case, shifts of 
test crews may be required. 

Knowing the dose and period of exposure for 
the test crews, it is now possible to calculate the 
entry times for test personnel. This is the earliest 
time at which test crews may enter the contami- 
nated area under the given conditions of dose, 
period of run, and actual intensity of the area. If 
the entry time so determined is too late, either the 
allowable dose will have to be increased or the 
stay time decreased in the contaminated area. 

If it is not possible to make any test runs, then 
it may be assumed initially that the planning re- 
sidual numbers are correct and full scale reclama- 
tion may be started as planned. However, 
readings should be made after the area originally 
intended for testing has been reclaimed. From 
these readings the actual residual numbers should 
be calculated. If the required residual cannot be 
obtained, the recovery team should use special 
techniques. For example, if fire hosing plus 
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scrubbing (see fig. 15-6) does not yield the re- 
quired residual number on a tar and gravel roof, 
shovels and other equipment must be used to scrape 
off the surface material. 

(c) Setting up a new planning table similar 
to table 15-6.—In this step the information gath- 
ered in the previous steps is utilized to make a 
table of new mission entry times. In other words, 
the assumed intensities of 1,000, 3,000, and 10,000 
r/hr in table 15-6 are replaced in the new table, 


š _ 
> 
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Figure 15—6.—Hand scrubbing on a tar and gravel roof. 


15-10 by the correct subarea intensities. Also, 


- the given residual numbers are replaced by actual 


residual numbers and new mission entry times 
are calculated. 

The new table is made by referring to table 
15-11 after making calculations for an adjusted 
dose. Table 15-11 relates dose and mission dura- 
tion to entry time. When the dose and duration 
are known, the entry time for basic or “reference” 
conditions can be found. These conditions are 


TABLE 15-10.—I ntensities at given times after burst, assuming a reference intensity of 1,000 r/hr at 1 hr after attack 


Time after attack Intensity Time after at 
(hr) (r/hr) (hr) 

E APA 22.0 || 72 (3 days) 
48 (Z daya)... Uu. Susa 9.6 || 76 
PUT uu ES oy E E 9.0 || 80 
r EEE EREE A E, AEA AE 8. 7 || 84 
DA 8.3 || 88 
o AA le EPA EATA 8.0 || 92 
AAA A A 7.6 || 96 (4 days) 
AS aio 7.3 || 100 
Ms ORS ds Cy eae 6.9 || 104 
REI IIA 6.6 || 108 
ARA PE PERRA 6.5 || 112 
Ma a S e 6.3 || 116 
y d t O eC Pes: 6. 1 120 (5 days) 


tack 


Intensity Time after attack Intensity 
(r/hr) (hr) (r/hr) 
A APA AN 3. 0 
A. AE EEEN shee 2.9 
te A Skansen E ne A 2. 8 
Te Na EE ie OEN eye es 2.7 
LON IA AR 2. 6 
ANTAD |) uu. s s us. S 2.6 
ce AB TAN er 2. 5 
AE AS 2. 4 
E AAA eee 2.3 
SA AO oi eS 2. 2 
¿E AAA A EEA 2. 2 
Ir A 21 
Se o AAA A 2. 0 
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(1) a radiation field of 1,000 r/hr 1 hour after 
burst; (2) a 48-hour work week; and (3) an as- 
sumption that no countermeasures have been ap- 
plied. If the planning calls for conditions that 
differ from basic conditions, adjustments must 
be made to meet the changes. The conditions 
that may change include intensity, work week, and 
residual number. The principle underlying the 
use of an adjusted dose is that a change of con- 
ditions will change the dose received for a given 


duration. The following equation is used to 

calculate an adjusted dose: 

Adjusted dose= 

Planning dose X 

1,000 r/hr 48 1.00 

Actual intensity °` Actual work week ` Actual 
residual 
number 


The following example is offered to show how 
the new table of mission entry times is prepared. 
According to table 15-6, the entry time is 7 weeks 
for a 3,000 r/hr field and 15 months for a field 
of 10,000 r/hr for a given dose of 150 r, a 3- 
year duration, a 48-hour work week, and a resid- 
ual number of 0.30 (see (j) table 15-6). Actual 
measurements at a certain installation show that 
the field intensity is 6,700 r/hr. The question 
to be answered is: What is the exact mission entry 
time for this intensity field? The answer can be 
found by using the equation just given and by 
referring to table 15-10. 

1,000_, 48 _, 1.00 


Adjusted dose= 150 r Ke 200% 4 48 X Ton 0.30 ="4 r. 


The nearest number to 74 r (table 15-10, 2-year 
column) is 70 r which gives an entry time of 9 
months. 

The SRCT’s of table 15-6 should also be cal- 
culated for the changed conditions. This is ac- 
complished by using the same equation as before 
except that a standard residual number of 0.50 
is used in place of countermeasure residuals (ac- 
tual residual number). The duration column to 
be used in table 15-11 is the 1 week period which 
is sufficiently close to the standard recovery pe- 
riod of 6 days. The value under the 1 week col- 
umn gives an entry time for recovery personnel. 
The adjusted SRCT is obtained by adding the 
standard recovery period to this entry time. This 
is illustrated in the following example. 
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The adjusted SRCT for a 6,700 r/hr field and 
a recovery period of 6 days is 18 days. This is 
calculated in the following manner: 


1,000. 1.00 
6,700” ` 0.50 
From the 1 week column of table 15-11, it 1s noted 
that an adjusted dose of 45 roentgens gives an 
entry time of 12 days for recovery personnel. To 
this time is added the standard recovery period 
which, in this case, is 6 days. Thus, the adjusted 
SRCT is 18 days (12+6). Other SRCT’s can be 
calculated in the same way to complete the re- 
vision of table 15-6. 

(d) Obtaining entry times, considering re- 
ducing the SRCT, and considering different entry 
times.—For a given effectivenss of reclamation 
methods, the highest intensity of a subarea will 
govern the mission entry time. In some cases it 
may be possible to start the mission in subareas 
of lower intensity and to accept delay in certain 
problem areas of higher intensity. In other cases 
it may be desirable to establish a common entry 
time. Decisions in these matters can best be 
made after careful study of the particular situ- 
ation. Unless the saving in time is extremely im- 
portant, it probably will not be desirable to re- 
duce the SRCT, but if necessary, reductions can 
be made. 








—~_==45 roentgens (adjusted dose) 


(e) Choosing alternatives and carrying out 
the evaluation.—The alternatives that are possible 
will generally be applied only to the problem areas. 
These alternatives are listed below, in order of 
usefulness, that is, how effective or how practical 
they are in terms of mission resumption and out- 
put. 

Alternative 1: Test run crews can be directed 
to make an additional pass with the equipment or 
to use supplementary techniques in order to at- 
tain the required residual number. 

Alternative 2: A problem area can be remoni- 
tored. For example, a problem area may lie 
in a subarea which has, at 1 hour after attack, 
an intensity of 5,000 r/hr at one end and 3,000 
r/hr at the other end. If the 5,000 r/hr figure 
has been used in the planning table, a re-survey 
may show that most of the problem-area intensity 
is only 3,500 or 4,000 r/hr at 1 hour. This re- 
duction in intensity may be enough to provide a 
satisfactory entry time into the problem area. 


Chapter 15—RADIOLOGICAL RECOVERY 


Alternative 3: Keeping the same dose, the mis- 
sion duration may be decreased. Thus, a 3-year 
mission may be reduced to 1 year or a 1-year mis- 
sion reduced to 9 months and a new planning table 
then set up. This alternative depends, of course, 
on whether the commanding officer will accept a re- 
duced duration and also whether the alternative 
gives a satisfactory entry time. 

Alternative 4: Keeping the same mission dura- 
tion, the mission dose can be increased. However, 
the gain by using an increased dose may be offset 
by morale problems and decreased output. If the 
dose is increased, it should be increased by using 
a series of trials with an increase of 25 r in each 
trial. New entry times should be calculated for 
each higher dose. 

Alternative 5: The mission work week or work 
day may be decreased or additional shifts of per- 
sonnel may be utilized. In the pre-attack recov- 
ery plan, only shifts and shortened work week 
were considered. In the actual situation, how- 
ever, it may be possible to assign workers away 
from problem areas for at least part of the work- 
ing day without reducing the mission output 
severely. 

Alternative 6: Applied shielding can be used 
in open area work locations. This alternative may 
be used with alternative 5. 

Alternative 7: When no other alternative will 
give a satisfactory entry time, it may be possible 
to execute the mission without using all of the 
problem area. It may also be possible to move 
equipment out of a problem area to another loca- 
tion. Buildings inside the problem area may be 
made usable if natural and applied shielding are 
included in the combined residual number. 

6. Variations favoring the planner.—Two condi- 
tions which work in favor of the planner of a ra- 
diological recovery evaluation are (1) when the 
actual intensity is considerably less than expected, 
and (2) when the reclamation methods prove to 
be more effective than predicted. 

If the actual intensities are lower than origi- 
nally estimated, the adjustments are generally a 
dropping back to “rougher” or faster reclamation 
methods or a reliance on shifts and reduced work 
week rather than on reclamation methods. If rec- 
lamation methods are not needed, the SRCT’s need 
not be calculated and no recovery job dose is 
necessary. 
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For decreases in actual intensity below what was 
expected, it 1s not necessary to set up a new plan- 
ning table (table 15-6). The original table can 
be used and the lower intensity can be expressed 
as a residual number. For example, suppose that 
the intensity at 1 hour has been assumed to be 
3,000 r/hr but later it is found that the actual 
intensity ranges from 500 to 2,800 r/hr. The 500 
r/hr field is equivalent to a residual of 500/3,000 or 
0.16. The 2,800 r/hr field is equivalent to a re- 
sidual of 2,800/3,000 or 0.93. In table 15-6 (for 
the proper dose and duration) it can be seen that 
the residual number 0.15 can be used as a close 
approximation to 0.16 while the 0.93 residual will 
yield an entry time somewhere between the entry 
time 1.00 (no countermeasures) and the next lower 
number, 0.75. 

The residual numbers of the reclamation meth- 
ods and other countermeasures can then be multi- 
plied by the above residuals to get combined resid- 
uals. Thus, if a reclamation method by test runs 
has been found to yield a residual of 0.21, the 
combined residual for the 2,800 r/hr field will be 
0.21 X 0.93 or 0.195. In this case the entry time 
for residual number 0.20 in the planning table 
(table 15-6) could be used. An example is given 
below to illustrate the usefulness of this approach. 

Using a 150 r dose, a 3-year duration, and a 
10,000 r/hr field at 1 hour, find the mission entry 
time for 150 r, 3 years, and 5,000 r/hr field without 
countermeasures and with a reclamation method 
yielding a residual number 0.20. 

For a 5,000 r/hr field, the residual number will 
be 0.50 (5,000/10,000). This represents a 50 per- 
cent decrease in intensity. From the 10,000 r/hr 
column in table 15-6 (j), opposite 0.50 residual 
number, a mission entry time without counter- 
measures is found to be 214 years. Multiplying 
0.50 by 0.20 yields a new residual number of 0.10. 
From the same table the new mission time for a 
0.10 residual is found to be 2 months. 

T. Variations caused by physical damage.—lIf 
part of the vital area has been severely damaged, 
adjustments in the original evaluation will depend 
on the extent of repairs required and on conditions 
that are established for the repair job. For ex- 
ample, it may be possible to have teams make re- 
pairs in a radiation field without using any coun- 
termeasures. In any event, however, the length 
of time necessary to make the repairs should be 
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determined. The repair job should be considered 
as a separate mission with separate doses, dura- 
tion, and countermeasures established for this 
job. If required, a new planning table can be 
made. 

If the dose to be allowed the repair crews 1s 
high, they should not be used for recovery else- 
where in the radiation field or for the mission 
proper. It may be possible to have personnel from 
other installations, which have not undergone 
contaminating attack, assigned to perform these 
tasks. Individual conditions will determine how 
a particular situation can be handled. ` 


POST-ATTACK OPERATIONS 


1. Three recovery phases.—The recovery of a 
naval activity following a contaminating attack 
may be considered to occur in three phases : emer- 
gency, operational recovery, and final recovery. 
Actually, there is no clear-cut division of time 
between any of these phases as one phase gradually 
emerges from another. These phases provide the 
basis for the three groupings of post-disaster meas- 
ures which were described in detail in chapter 7 
and illustrated in figure 7-2. The three phases 
of recovery are characterized briefly as follows: 

(a) Emergency phase.—Much of this text 
has been directed toward the emergency phase 
following disaster or atomic attack. For example, 
the passive defense plans, forces, and procedures 
which were presented in previous chapters are in- 
tended primarily for operation in the first or emer- 
gency phase. 

As explained previously, the duration of the 
emergency phase is estimated to be anywhere from 
a few days to a few weeks. Some of the recovery 
activities during the emergency phase will include 
fire fighting, rescue, medical aid, personnel evac- 
uation, demolition, and radiological surveys. 
Probably the contamination problem, if present, 
will be identified at the outset, but the necessity 
for speed will forbid the application of all but very 
limited countermeasures during the emergency 
phase. Emergency recovery teams probably will 
rely on rotation, controlled working hours and, 
perhaps, portable shielding. The only reclama- 
tion that will be done probably will be in connec- 
tion with fire fighting. 

Initial radiological surveys will be speedy and 
incomplete. In general, they will be used to mark 


off hazardous areas, to determine evacuation 
routes, and to warn personnel of stay-time limits. 
Since speed is the basic requirement in the emer- 
gency phase, short cuts and makeshifts probably 
will be used extensively. No boundaries will be 


established for the emergency operation except 
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those determined by the extent of damage and 
casualties. In other words, emergency recovery 
operations will take place wherever the emergency 
exists. 

(b) Operational recovery phase.—This phase 
begins after the emergency phase is over. It is 
the period during which the military organization 
meets the problem of recovering the use of the 
vital area in its particular installation. Usually 
the operational recovery phase is stated by the 
command in terms of a definite entry time for re- 
covery personnel and mission personnel. These 
are the entry times which were estimated in the 
original evaluation and later adjusted by the post- 
attack check. The operational phase is the time 
period of recovery operations with which this 
chapter has been concerned. Some of the activities 
which probably will be performed during this 
phase may include setting up radiological surveys 
and safety systems, clearing debris, repairing utili- 
ties needed for reclamation work, applying shield- 
ing, using reclamation methods in the vital area, 
and restoring utilities needed by the mission. 
Sometime during this phase mission personnel will 
enter and begin working in the vital area. 

(c) Final recovery phase.—This phase begins 
after the mission has been resumed. In this phase 
less critical areas which were bypassed in the 
emergency and the operational recovery phases 
are recovered. When the final recovery phase is 
complete, the activity will be returned approxi- 
mately to pre-attack conditions. 

Final recovery is accomplished on a gradual 
and non-urgent basis. In some cases the mainte- 
nance force of the installation may be used. The 
two general objectives of the final recovery phase 
are to further reclaim the vital area so that no 
radiological hazard exists, and to reclaim the areas 
which were bypassed during the operational re- 
covery phase. 

The first objective can be achieved by detailed 
industrial decontamination which was described 
in chapter 14. The second objective can be 
achieved in either of two ways: (1) if the use of 
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nonvital areas is desired to a limited degree, op- 
erational recovery methods can be used in the same 
manner as they were used in the vital area, and 
final recovery can be planned later on an area 
priority basis; or, (2) if all of the nonvital area 
can be industrially reclaimed by the appropriate 
method, the nonvital area can be taken by seg- 
ments and reclaimed outwardly to the boundary 
of the contaminated area. 

2. Preview of operational recovery —By the 
time the operational recovery monitors enter the 
vital area, probably all fires will have been extin- 
guished. As a result of the fire fighting however, 
some contamination will have been washed off and 
will have been collected in pools, gutters, and 
ditches. These conditions should be noted and re- 
ported to the ABC warfare defense officer. 

1t will be recalled that the radiological recovery 
plan was based on moderate or light damage to 
structural components in the vital area. There- 
fore, before actual operational recovery opera- 
tions can begin, reconnaissance specialists should 
determine the type and extent of blast damage. 
This is necessary because some buildings may ap- 
pear to be undamaged, but may have weakened 
foundations or loosened elements. The recovery 
teams making this reconnaissance will know the 
point of explosion and will be able to orient them- 
selves from this point. Wind direction will also 
be known. If the wind was strong at the time, 
the contamination will have been spread down- 
wind, perhaps for considerable distances. The 
type of burst (surface, underground, or under- 
water) will be known. This may affect certain 
aspects of operational recovery. For example, 
fire hydrants and water mains may have been 
damaged by underground shock. If operational 
recovery measures are to include fire hosing, this 
information will be important to the planner, who 
will then request that repair teams be sent into the 
area. 

The reconnaissance will also show the planner 
how much debris must be removed and how much 
work must be done to make entry and exit routes 
passable. All reconnaissance information should 
be recorded, preferably on large-scale maps. 
With the information from reconnaissance sur- 
veys, the planner will be able to know what oper- 
ations are needed and which ones should be given 
priority. The first job, for example, may be 
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clearing a road of debris if this road 1s needed for 
access into working areas. 

3. Survey and marking of the contaminated 
area.—Surveys of the radiological hazard are 
made during both the emergency recovery phase 
and the operational recovery phase. The main 
difference between these surveys is in the type of 
perimeters set up. In general, emergency recov- 
ery surveys are speedy and often incomplete, 
while operational recovery surveys are more de- 
talled. 

The four basic types of surveys are (1) the 
perimeter survey; (2) the vital area survey; (3) 
the location survey; and (4) the supplementary 
survey. These surveys were mentioned previously 
in this chapter; they will now be discussed more 
in detail. 

(a) Perimeter survey.—In the emergency 
phase, two perimeters are usually set up: (1) a 
red or danger perimeter outlining an area of high 
intensity, and (2) a yellow or caution perimeter 
outlining an area of low intensity. These perim- 
eters are marked with the standard black and 
white markers for atomic contamination which 
were described in a previous chapter. Figure 
15-7 shows the two perimeters established during 
the emergency phase. 

Perimeters are needed in the emergency recov- 
ery phase to show personnel which hot areas can 
be entered and how long they may stay. Thus, 
stay times should be indicated clearly on the 
markers. These perimeters are constantly shrink- 
ing because decay is always taking place. Perim- 
eter markers must be changed frequently and 
their locations kept current on area maps. 

In the operational recovery phase, only one per- 
imeter is needed. The main purpose of this per- 
imeter is to warn personnel when they are enter- 
ing a radiation field in which they must observe 
the radiological safety regulations established by 
the commanding officer. In general, this caution 
perimeter will approximate the caution perimeter 
set up in the emergency phase. It must be re- 
membered, however, that the operational recovery 
perimeter does not outline the contaminated area 
itself, but the radiation field which extends some- 
what beyond the contaminated area. The vital 
area to be used by the mission will generally lie 
within the caution perimeter. Although buffer. 
zones probably have been estimated prior to start 
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Figure 15—7.—Perimeters during the emergency phase. 


of decontamination, they will need to be deter- 
mined more accurately. Designated access routes 
must be considered for reclamation as far as the 
caution perimeter. . 

(b) Vital area survey.—This is the detailed 
monitoring of the vital area. It is accomplished 
by establishing subarea boundaries which outline 
areas having different intensities. The purposes 
of subarea boundaries are to mark off problem 
areas and to control recovery personnel. The di- 
vision of the vital area into subareas whose inten- 
sities fitted the actual situation was discussed pre- 
viously in this chapter under the heading, 
“Detailed Procedure for Adjusting the Original 
Estimate.” After the vital area has been divided 
into subareas, it will be possible to determine one 
or more of the following: the need for a more 
refined reclamation method; stay-time with any 
subarea; and later entry time within any sub- 
area. 

(c) Location survey.—This is the monitor- 
ing of structures and working locations within the 
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vital area. In other words, location surveys are 
made to mark off specific structures or smaller 
areas that present special problems. They are 
made during or just before the recovery effort 
begins. Some location surveys are made to facili- 
tate post-attack adjustments to the recovery plan. 
In these cases the surveys will be made on desig- 
nated working locations, such as specific building 
interiors or outside working areas. 
(d) Supplementary survey.—The most impor- 
tant kind of supplementary survey is the measure-. 
ment of the effectiveness of reclamation methods. 
These surveys are made by monitors accompany- 
ing reclamation crews on test runs. The test runs 
are made on surface types such as tar and gravel 
built-up roofing and asphaltic concrete. Other 
supplementary surveys may also be required by 
special conditions. This kind of survey usually 
involves the monitoring of food and water as well 
as clothing and other supplies. 
4. Removal of debris.—One of the most impor- 
tant operations after the radiological surveys have 
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major disaster at home. In the latter example the 
Navy coordinated its efforts and resources with 
those of other Federal military forces and agen- 
cies, Civil Defense workers, State and local au- 
thorities, civilian volunteers, organized civil relief 
agencies, and other groups. 

1. Kastern States Floods (1955).—Born in the 
South Atlantic, Hurricane Diane was reported on 
August 12 to be about 500 miles north northeast 
of San Juan, P. R., and moving forward about 6 
miles an hour (see fig. 1-5, ch.1). At first Diane 
appeared to be no more formidable than her 
predecessors Alice, Brenda, and Connie. In fact, 
Diane seemed content to douse southeastern 
United States with torrential rains and high 
winds. Some weathermen even predicted she had 
lost most of her power. However, while moving 
into the Northeastern States, Diane clashed with 


a low pressure area and poured millions of gallons 
of water into the deep valleys of Pennsylvania, 
New Jersey, New York, and the New England 
States. The rainfall, as much as 11 inches in 36 
hours, was the heaviest ever recorded in some 
sections. This was not a case of slowly rising 
rivers; it was more like flash floods over a wide 
area. 

Almost overnight flood waters ravaged 6 states. 
Nearly 200 persons were drowned, scores were 
missing, and at least 35,000 persons were made 
homeless. In many communities water supplies 
were cut off or contaminated; electric power and 
rail service were seriously disrupted. In Penn- 
sylvania alone more than 15,000 telephones were 
knocked out. There were many gruesome scenes 
as bridges collapsed and buildings toppled into 
the rising flood waters. Whole families were 
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senior officer or senior naval officer present at the 
scene of a domestic emergency) may utilize their 
personnel and supplies without waiting instruc- 
tions from higher authority, under the following 
conditions: (1) in emergencies due to domestic 
catastrophe, if the need is urgent; and (2) in 
emergencies due to domestic disturbances when 
the threat is so imminent as to make it dangerous 
to await instructions from higher authority, for 
the purpose of protecting the property of the 
United States. In domestic disturbances in- 
volving labor disputes, a local commander must 
be careful to initiate only those measures essential 
for the security of government property, pending 
receipt of detailed instructions from the Chief 
of Naval Operations. 

In regard to the authority of the senior naval 
officer present to take action in domestic catas- 
trophes, the Judge Advocate General of the Navy 
gave the following opinion (1st End JAG 2 Dec 
1930) : 

The senior naval officer nearest the scene of a serious 
catastrophe such as earthquake, fire, flood, or explosion, 
is authorized, without first obtaining instructions from 
higher authority if the necessity is urgent, to render such 
assistance as may be necessary to save life and property. 

The exercise of police power within a State except for 
the purpose of protecting government buildings or agen- 
cies, is a matter solely within the jurisdiction of the 
State. However, where a situation is sufficiently acute 
such assistance may be given the local police authorities 
as the necessities of the case may require but the extent 
and character of such assistance is one for the exercise 
of sound discretion on the part of the naval officer con- 
cerned bearing in mind that he may be held personally 
responsible for unreasonable or excessive exercise of 
authority, and must be determined from the facts in each 
case. The independent exercise of police powers by a 
naval force without the consent, at least, of the civil 
authorities, appears not to be sanctioned. It is believed 
to be impracticable to lay down in advance of any situa- 
tion of this nature instructions to be followed by naval 
officers. 


Any military assistance (without prior approval 
by higher authority) rendered in a domestic emer- 
gency should be prompt and vigorous, but it should 
be designed only to protect life and property until 
such time as instructions from higher authority 
are received, rather than as an assumption of func- 
tions normally provided by civilian authority. 

4. Availability of personnel and resources.—By 
JAAF agreement, each of the three services will 
furnish personnel and resources for use in do- 
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mestic emergencies on the basis of availability at 
all Army, Navy or Marine Corps, and Air Force 
installations in each Army area. Units, forces, or 
equipment required in domestic emergencies will 
be generated from those provided for the normal 
functions of the services concerned. Logistical 
support for the Armed Forces in a domestic emer- 
gency will be effected under the existing common, 
joint, and cross-service agreements and policies of 
the Departments of the Army, Navy, and Air 
Force for their respective forces. 

5. Command relationships.—When forces of two 
or more services are used to overcome a domestic 
emergency, they may operate as independent 
forces, cooperating with each other, or they may 
function under a single commander. In the latter 
case, the identity of the commander will be deter- 
mined by mutual agreement between the appro- 
priate commanders supplying the forces. Com- 
manders of Federal military forces may, with the 
consent of the State, direct the activities of State 
or local forces not in Federal service. A military 
commander may cooperate to the fullest possible 
extent with appropriate civil authority, but he is 
subject to no authority but that of his military 
superiors. 
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There are countless cases on record in which 
military aid has been given promptly and freely 
to distressed civil authority in time of disaster, 
such as volcanic eruption, tidal wave, fire, ex- 
plosion, tornado, hurricane, flood, and other catas- 
trophes. It is impossible to state precisely that 
the Federal military aid rendered during one dis- 
aster was more or less important than that ren- 
dered during another disaster. Surely the number 
of lives saved, the number of meals and shelters 
provided, the medical care rendered, and other 
emergency operations performed cannot truly be 
evaluated in mere dollars and cents. 

Thus, the disasters which will be described in 
the following paragraphs are not intended neces- 
sarily to portray the greatest disasters in which 
military forces helped the civil population. 
Rather, these particular disasters were selected 
simply because both are recent and because one is 
an example in which military aid was rendered a 
foreign country, while the other is an example in 
which Federal military aid was given during a 


mally, security measures which involve contact 
with the civil population are a responsibility of 
the Army. Also, by intra-service agreement, the 
service having primary responsibility for a task 
will indicate in detail to the other services the 
nature and extent of any support required. 

3. Authority for intervention by Federal mili- 
tary forces—Ordinarily, a continental Army 
commander will await receipt of instructions 
from higher authority before rendering aid in 
domestic emergencies. This authority usually 
takes the form of an Executive order or other 
presidential directive. However, no presidential 
decree is required for action by Federal military 
forces to protect property of the United States 
unless the seizure of private property is involved. 

In cases of extreme emergencies such as in- 
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surrection or riot endangering the public prop- 
erty of the United States, attempted, or threat- 
ened robbery or interruption of the mails, earth- 
quake, fire, flood, or other public disaster dis- 
rupting the normal processes of government or 
other equivalent emergency so imminent as to 
render it dangerous to await instructions, a com- 
manding officer of Federal military forces may 
take such action as the circumstances of the case 
reasonably justify. Authority to take such ac- 
tion is usually regarded as a local commander’s 
initiative or as that of senior officer present at 
the scene of a domestic emergency. Any action 
of this nature must be reported immediately to 
higher authority. 

Insofar as the Naval Establishment is con- 
cerned, local commanders of naval forces (as 
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military responsibility follows and generally aug- 
ments the responsibilities of civil agencies, but 
that it is not exercised until the civil agencies have 
implemented their total capabilities. 


1. Scope of assistance which may be rendered 
in domestic emergencies.—As described in Joint 
Action Armed Forces (JAAF), the employment 
of Federal military forces and supplies during 
domestic emergencies includes but is not limited 
to the following: 


(a) Assistance to State authorities at the 
request of the State. 

(b) Suppression of insurrection, domestic 
violence, unlawful combinations or conspiracies 
which oppose or obstruct the laws of the United 
States. 


(c) Protection of the civil rights of citizens 
within any State. 


(d) Protection of the property of the United 
States. 


(e) Protection of vital national defense ma- 
terials, premises, and public utilities. 


(f) Assistance to civil authorities in the event 
of disaster. 


(g) Assistance to the United States Coast 
Guard in enforcing maritime law, saving and pro- 
tecting life and property (when the Coast Guard 
is under the jurisdiction of the Department of the 
Treasury). 


2. Responsibility for ad in domestic emergen- 
cies.—For a number of years, the Army has been 
employed more often by the President than other 
military services to render aid to the States and 
local governments in disasters and similar emer- 
gencies which have assumed such proportions as 
to be beyond the capabilities of local authorities. 
The capabilities of the Navy and the Air Force 
have been utilized similarly in rendering disaster 
assistance and, in some instances, these agencies 
are more appropriately organized and equipped 
for certain types of relief operations. Neverthe- 
less, THE DEPARTMENT OF THE ARMY HAS PRIMARY 
RESPONSIBILITY AMONG THE SERVICES FOR PROVISION 
OF DISASTER RELIEF, WITH THE NAVY AND THE AIR 
FORCE HAVING COLLATERAL RESPONSIBILITY. The 
Department of the Army is also charged with the 
responsibility of coordinating the disaster relief 
efforts and local domestic emergency plans of all 
Services. 
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Army Regulations (AR 500-60) provide that 
continental Army commanders have the responsi- 
bility for disaster relief operations. When dis- 
aster occurs and relief work is undertaken, the 
continental Army commander within the terri- 
torial limits of the affected area immediately as- 
sumes control of all participation in the relief 
activities of the Army. All military resources lo- 
cated within the limits of the continental Army 
area, with a certain few exceptions, are placed un- 
der his command for this purpose. When these 
resources are insufficient to meet the emergency 
demands created by the disaster, the Army com- 
mander requests additional personnel, supplies, 
and material. Figure 164 shows Gen. Jonathan 
Wainwright offering the services of his Fourth 
Army Command to civil authority and Red Cross 
officials after a tornado had demolished many com- 
munities in Texas and Oklahoma in April 1947. 

In order strictly to limit Army participation 
to the necessary emergency aspects created by the 
disaster and to conserve military supplies and 
resources, Army participation in disaster relief 
is limited to the period of immediate emergency 
following the disaster. Army assistance may 
not be used during the rehabilitation period fol- 
lowing the disaster. Army personnel will be 
withdrawn and the issuance of supplies stopped 
at the earliest practicable moment. 

In some cases, a continental Army commander 
may designate as his representative for a specific 
locality the commander of the Navy or Air Force 
command dominant in that locality. The basic 
principle underlying the responsibility for ren- 
dering aid to civil authorities in domestic emer- 
gencies is that the service having the nearest avail- 
able forces in any area will have initial responsi- 
bility for providing aid in that area. This initial 
force may be relieved or augmented by mutual 
agreement of the military commanders concerned. 
In any case, the responsibility for rendering 
emergency support to civil authorities rests with 
the Department of the Army. 

In Joint Action Armed Forces (JAAF), each 
of the three services assumes responsibility for 
the security of its own installations and for the 
implementation, or for supervising the imple- 
mentation, of all industrial security measures of 
those industrial facilities and related utilities for 
which it is assigned primary responsibility. Nor- 
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The Department of the Navy is responsible for: 

(a) Planning civilian participation in aux- 

iliary coastal, river, and harbor patrols, and other 
similar active defense measures. 

(b) Harbor and coastal passive defense pro- 
grams, including appropriate coordination with 
the Department of the Army in the requirements 
for coastal visual surveillance from the shore. 

(c) Collaboration with the Department of 
the Army in the development of an explosive ord- 
nance disposal program. 

(d) Coordination with the Department -of 
the Army in the Navy participation in the emer- 
gency military support of operations for civil de- 
fense and related matters. 

(e) Determination as to the necessity for de- 
ception measures designed to aid antisubmarine 
warfare and to deny navigational assistance to 
enemy surface and subsurface vessels, such as 
dimout, blackout, control of electronic emissions, 
and camouflage. In the event the determination 
is affirmative, the development of specific plans, 
techniques, and proposed regulations for enforce- 
ment by civil authorities. Coordination with the 
Departments of the Army and the Air Force in 
the determination of such deception measures in 
all areas, where there is an overlapping interest. 

(f) Coordination with the Department of the 
Air Force in the planning and implementation of 
a system for identification and security control of 
civil aircraft. 

The Department of the Air Force is responsible 
for: 

(a) Operations of the Civil Air Patrol for 
civil defense and allied programs. 

(b) Determination as to the necessity for 
deception measures designed to deny air naviga- 
tional assistance and bombing accuracy to enemy 
aircraft, such as blackout, control of electronic 
emissions, smoke screens, and camouflage. In the 
event determinations are affirmative, planning will 
include technical requirements and suggested reg- 
ulations for enforcement by civil authorities. 
Planning will be coordinated with the Depart- 
ments of the Army and the Navy as appropriate. 

(c) Planning and operation of an aircraft ob- 
server system involving the use of civilian volun- 
teers as an augmentation of the radar screen. 

(d) Development (in collaboration with the 
Federal Civil Defense Administration) of plans 


326 


for transmission of air raid warning to civil au- 
thorities in accordance with the provisions of 
Public Law 920. 

(e) Operation of a military air raid warning 
system and an interim civil air raid warning 
system (see subparagraph (d) above). 

(f) Coordination with the Department of the 
Army in the Air Force participation in the emer- 
gency support of operations for civil defense and 
related matters. 

(y) Development of plans and policies joint- 
ly with the Civil Aeronautics Administration for 
establishment of a system for identification and 
security control of civil aircraft within the con- 
tinental United States and Alaska, taking imple- 
menting action as required to guard against sur- 
prise air attacks. Planning and implementing 
will be coordinated with the Department of the 
Navy to ensure uniformity of action in adjacent 
areas of naval responsibility. 


ROLE OF FEDERAL MILITARY FORCES IN DOMESTIC 
EMERGENCIES 


The protection of life and property as well as 
the maintenance of law and order within the ter- 
ritorial jurisdiction of any State is primarily the 
responsibility of that State. It follows, therefore, 
that the alleviation of disaster conditions within 
a State is primarily the responsibility of individ- 
uals, private industry, State and local govern- 
ments, and organized civil relief agencies, such as 
the American National Red Cross. However, un- 
der provisions of recent Federal statutes, it will 
be recalled that the President of the United States 
may direct various Federal agencies to render as- 
sistance in time of major disaster. In view of this 
general responsibility, recent Federal statutes, 
and presidential orders, what is the role of Fed- 
eral military forces in the event of domestic 
emergency ? 

In general, Federal military forces may inter- 
vene in domestic emergencies only after a State 
has utilized all of its own forces and is unable 
to control the situation or in emergencies when it 
is apparent that the situation is beyond the im- 
mediate capabilities of that State, and then only 
when such action is in accord with existing statu- 
tory authority. A basic principle to be empha- 
sized by all naval and other military officers in 
their contacts with civil authorities is that Federal 
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Courtesy of American National Red Cross 


Figure 16—3.—The American National Red Cross helped this flood 
victim rebuild her wrecked home and buy new furnishings. 


local civil defense volunteers. This is neatly 
stated in the following sentence from the memo- 
randum of understanding: “As Red Cross 
workers will serve under the leadership and di- 
rection of civil defense authorities in enemy- 
caused disasters, so civil defense volunteers as- 
signed to the Red Cross in natural disasters will 
serve under Red Cross direction.” 

In addition to the above, the Red Cross recog- 
nized the responsibility of governmental authori- 
ties in warning, rescue, and evacuation, and agreed 
to develop coordinated plans for these purposes 
with local governments, civil defense authorities, 
and other interested agencies. 

Finally, both FCDA and the American Red 
Cross agreed to indicate “wherever appropriate 
that Federal assistance under Public Law 875 is 
no substitute for, nor does it duplicate, assistance 
provided by the American National Red Cross.” 

3. Responsibilities of the Department of De- 
fense—The Constitution and Federal statutes 
provide that the President may utilize the mili- 
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tary forces of the United States to enforce the 
laws of the United States or to suppress rebellion 
in any State or Territory in which the execution 
of these laws may be forcibly opposed or obstruc- 
ted. As stated previously, Federal statutes per- 
mit the President to employ such personnel, equip- 
ment, supplies, facilities, and resources of the mili- 
tary forces as he may deem necessary for disaster 
relief and civil defense. Thus, the military de- 
partments and agencies of the Department of De- 
fense (DOD) have responsibilities to (1) render 
aid to civil authorities in the event of a major 
disaster, and (2) support the civil defense 
program. 

By Directive 3025.1 (Jan. 24, 1952) the Secre- 
tary of Defense assigned responsibilities for civil 
defense and related matters to military depart- 
ments and certain staff agencies. Following are 
the civil defense responsibilities e” to the 
military departments: 

The Department of the Army 1s vonjiensibile for: 


(a) Policies, plans, and recommendations for 
civilian auxiliaries in antiaircraft, auxiliary mili- 
tary police, and other similar programs. 

(b) Coordination with the Department of the 
Navy in planning for coastal visual surveillance 
from the shore. 


(c) Development of an explosive ordnance 
disposal program (i. e., unexploded bombs, mis- 
siles, and projectiles) within the sphere of its re- 
sponsibility, and coordination of a total program 
in collaboration with the Department of the Navy. 

(d) Technical, training, and planning assist- 
ance in this ordnance disposal program to the 
Federal Civil Defense Administration and to 
State and local civil defense authorities within the 
means available and in accordance with estab- 
lished policies. 

(e) Planning for emergency military support 
of operations for civil defense and related mat- 
ters in those instances involving enemy-created 
disaster wherein the civil defense organizations 
are unprepared or otherwise incapable of operat- 
ing without this support; and for coordination of 
participation of the Departments of the Navy and 
Air Force in this activity. 

(f) Coordination with the Departments of 
the Navy and the Air Force as appropriate in 
deception methods. 


7 
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tions and loyalty oaths, transfers of property 
and personnel to FCDA, annual report to the 
Congress, applicability of the act, appropriations 
and transfers of funds, and certain responsibili- 
ties of the Reconstruction Finance Corporation. 

2. Executive Order 10346—This presidential 
order (April 1952) establishes the procedure to 
be followed by Federal agencies in the event of a 
civil defense emergency. It directs Federal agen- 
cies to lend aid and coordinates such aid through 
the FCDA. Also, this order establishes the or- 
ganization of facilities protection within Federal 
agencies. 

3. Executive Order 10529.—This presidential 
decree (April 1954) establishes a procedure by 
which volunteer Federal employees may partici- 
pate in State and local pre-emergency civil de- 
fense training programs and test exercises. 


FEDERAL DISASTER RELIEF LEGISLATION 


In the fall of 1950, Congress enacted Public Law 
875 which is usually referred to as the Disaster 
Relief Act. This act authorized Federal assist- 
ance to States and local governments in the event 
of major disasters resulting from natural causes. 
In effect, Public Law 875 extended the provisions 
of Public Law 920 to include major natural dis- 
asters. The Disaster Relief Act was later amended 
by Public Law 107 (1951) and Public Law 134 
(1953). Executive Order 10527 is also concerned 
with disaster relief. This order as well as the 
public laws just mentioned are reproduced in ap- 
pendix E; their main points are discussed in the 
following paragraphs. 

1. Public Law 875 (81st Cong.)—This law au- 
thorizes Federal assistance to the States and local 
governments in alleviating suffering and damage 
resulting from major disasters. A major disaster 
is defined in this act as “any flood, drought, fire, 
hurricane, earthquake, storm, or other catastrophe 
in any part of the United States which, in the de- 
termination of the President, is or threatens to be 
of sufficient severity and magnitude to warrant 
disaster assistance by the Federal Government.” 

In order to receive Federal aid, the governor 
of the State in which the catastrophe occurs must 
certify to the President the need for such assist- 
ance and must give assurance that a reasonable 
amount of State funds will be used for this pur- 
pose. After the President has declared the emer- 
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gency to be a major disaster, he may authorize 
Federal agencies to render assistance to States or 
local governments as follows: 

(a) Lend equipment, supplies, facilities, per- 
sonnel, and other resources. 

(b) Distribute through the American Na- 
tional Red Cross, or otherwise, medicine, food, 
and other consumable supplies. 

(c) Donate or lend surplus equipment and 
supplies to States. 

(d) Preserve life and property, clear debris 
and wreckage, make emergency repairs or tem- 
porary replacement of public facilities, provide 
temporary housing or other emergency shelter for 
families in need. 

In other sections of this act, Federal agencies 
are directed to cooperate with each other to the 
fullest extent possible, and with States and local 
governments, relief agencies, and the American 
National Red Cross. Federal agencies are also 
authorized to accept and utilize the services and 
facilities of any State or local government, if so 
offered. Further, these agencies are authorized 
to employ temporarily additional personnel with- 
out regard to Civil Service laws. Also, in cases 
Where facilities owned by the United States are 
damaged or destroyed in the disaster and the ap- 
propriate Federal agency lacks authority or 
money to repair such facilities, that agency is 
authorized to use any available funds, upon presi- 
dential approval, to place those facilities in a rea- 
sonably usable condition. If local funds are not 
avallable, the President may authorize that addi- 
tional funds be transferred to that agency. 

To ensure the maximum mobilization of Fed- 
eral assistance in time of major disaster, Congress 
has authorized the President to coordinate in such 
manner as he may determine, the activities of 
Federal agencies providing disaster assistance. 
Further, to carry out the purposes of this act, 
Congress has placed at the disposal of the Presi- 
dent a sum not to exceed 5 million dollars in the 
aggregate. 

2. Public Law 107 (82nd Cong.) —This act was 
passed by Congress to provide housing relief fol- 
lowing the great Missouri-Kansas-Oklahoma flood 
disasters in 1951. The act amends Public Law 
875 so that Federal agencies are authorized to 
provide temporary housing or other emergency 
shelter for families requiring same. 
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3. Public Law 134 (83rd Cong.)—This act fur- 
ther amends Public Law 875. The act was passed 
in July 1953 to allow States during major disas- 
ters to use or distribute certain surplus equipment 
and supplies of the Federal Government. 

4, Executive Order 10427.—Issued in January 
1953, this order directs the Federal Civil Defense 
Administrator to exercise certain authority and 
functions given to the President by Public Law 
875. In general, the Administrator is directed to 
perform the functions (items 1, 2, 3, and 4) 
previously listed under the heading, Public Law 
875. 


ROLE OF FEDERAL AGENCIES IN CIVIL DEFENSE 


Basically, the responsibility for civil defense in 
this country rests with the States and their po- 
litical subdivisions. The role of the Federal Gov- 
ernment is to provide coordination and guidance. 
Thus, the Federal Civil Defense Administration 
leads, but does not control civil defense. Under 
the law, the FCDA may offer advice and recom- 
mendations to the States and local governments, 
but it may give no direct orders. 

To carry out the purpose and intent of the Con- 
gress in matters of civil defense, the FCDA is di- 
rected by Public Law 920 to “delegate, with the 
approval of the President, to the several depart- 
ments and agencies of the Federal Government 
appropriate civil defense responsibilities and re- 
view and coordinate the civil defense activities of 
the departments with each other and with the ac- 
tivities of the States and neighboring countries.” 

1. Responsibilities delegated by FCDA.—The 
main points of FCDA’s delegations of civil de- 
fense responsibilities to certain executive agencies 
are briefly stated as follows: 

The Secretary of Health, Education, and Wel- 
fare is responsible for (a) financial assistance for 
the relief of civilians injured or in want as the 
result of attack; (b) acquisition and payment for 
clothing of civilians in want as result of attack; 
(c) research on communicable diseases, CW and 
BW warfare against humans, and other public 
hazards; (b) reserve pools of Public Health per- 
sonnel; (e) emergency restoration of community 
health facilities: (f) food and drug inspection and 
control in attacked areas; (g) civil defense train- 
ing materials for use in schools and colleges; and 
(h) information on shelters and other protective 
measures. 
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The Secretary of Agriculture is responsible for 
(a) combating biological and chemical warfare 
against animals or crops, (b) preventing and con- 
trolling enemy-caused fires in rural areas, and (c) 
maintaining adequate emergency food supplies for 
attacked or support areas. 

The Secretary of Commerce is responsible for 
(a) planning highway improvements to meet civil 
defense requirements; (b) designating, coordinat- 
ing, emergency clearing (including traffic con- 
trol), and restoring highway and street systems 
during a civil defense emergency; research on 
forecasting radiological fallout patterns and issu- 
ing of estimates of fallout areas likely to result 
from enemy attack. | 

The Secretary of Labor is responsible for the 
development of a plan to meet civil defense man- 
power needs during a civil defense emergency. 

The Secretary of Interior is responsible for pro- 
curing, storing, and distributing adequate fuel 
supplies to attacked areas and reception centers. 

The Attorney General is responsible for the 
protection of penal institutions including the con- 
trol and use of prisoners and facilities during a 
civil defense emergency. 

The Housing and Home Finance Administrator 
is responsible for (a) protective standards for 
new housing construction and temporary shelter 
in existing housing; (b) plans for providing tem- 
porary emergency housing in support of enemy- 
attacked areas; and (c) emergency restoration of 
essential housing and related facilities. 

2. Memorandums of understanding—In addi- 
tion to the delegation of certain civil defense re- 
sponsibilities, the Federal Civil Defense Admin- 
istrator has also negotiated numerous “Memo- 
randums of Understanding” with such agencies 
as the Coast Guard, the Federal Communica- 
tions Commission, the American National Red 
Cross, and others. Memorandums of understand- 
ing are simple agreements in which are outlined 
the respective responsibilities in civil defense or 
natural disaster emergency. Several of these 
agreements are briefly described below : 

(a) United States Coast Guard.—In June 
1953, the FCDA and the Coast Guard mutually 
agreed that: (1) at the national level the Coast 
Guard will assist the FCDA in planning for the 
utilization of the small craft of the naticn dur- 
ing periods of disaster; (2) at other than national 
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level, the Coast Guard through its auxiliary will 
assist State and local directors of civil defense in 
listing small boats and personnel as well as plan- 
ning for their use during periods of disaster; and 
(3) within spheres of Coast “uard activities, all 
civilian small boat opera? , will be under Coast 
Guard control during periods of civil defense 
emergency or natural disaster. 

(b) Federal Communications Commission.— 
In June 1952, the FCC announced rules for or- 
ganizing a Radio Amateur Civil Emergency 
Service (RACES). This service was established 
to enable amateur radio stations and operators to 
provide radio communication for civil defense 
purposes on a local, regional, and national basis. 
The plan provides that local RACES networks 
shall be organized by the civil defense authority 
of the area concerned and under the immediate 
direction of the Civil Defense Radio Officer. Sta- 
tions coordinated with RACES may communicate 
with stations in other services, including Federal 
Government stations. Communications may re- 
late to any phase of civil defense work. 

(c) General Services Administration.—This 
memorandum of understanding with FCDA 
(September 1953) is concerned with mutual re- 
sponsibilities in disasters other than those caused 
by enemy attack. Briefly, the memorandum (1) 
arranged for the development of plans to ensure 
the maximum utilization of GSA resources in time 
of natural disaster; (2) described FCDA respon- 
sibilities in coordinating Federal assistance in dis- 
asters; and (3) outlined procedures for GSA as- 
sistance when authorized by FCDA and for reim- 
bursement of expenses incurred. 

(d) American National Red Cross.—It must 
be clearly understood that the American National 
Red Cross (ANRC) is not an official agency of 
the Federal Government. In a sense, however, it 
may be regarded as a quasi-governmental agency 
because the Red Cross was established by Federal 
statute in 1905 as the official instrumentality of 
the United States Government to assist in dis 
charging reponsibilities assumed under interna- 
tional treaty. Further, the American National 
Red Cross is specifically mentioned in Section 3 
of Public Law 875 (see appendix C) as a means 
by which medicine, food, and other consumable 
supplies may be distributed during a major disas- 
ter. ANRC is again mentioned in section 4 
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(Public Law 875) where Federal agencies are di- 
rected to “cooperate to the fullest extent possible 
with each other and with States and local govern- 
ments, relief agencies, and the American National 
Red Cross, but nothing contained in this Act shall 
be construed to limit or in any way affect the 
responsibilities of the American National Red 
Cross under the act approved January 5, 1905 (33 
Stat. 599) as amended.” 

Essentially, the understanding between the 
FCDA and the American National Red Cross may 
be summarized as follows: In time of natural or 
major disaster, the American Red Cross assumes 
the following responsibilities: (1) mass care, in- 
cluding emergency food, clothing, and shelter; 
(2) supplemental medical and nursing services, 
including transport of the injured, establishment 
of emergency medical stations and hospitals, 
furnishing medical and hospital supplies, provid- 
ing medical and nursing service in shelters and 
similar related functions; (3) registration and 
information service at all disaster sites, including 
registering disaster victims and their needs, list- 
ing dead and injured, and answering welfare in- 
quiries (see fig. 16-2); (4) family rehabilitation 
including home repairs, replacement of household 
furnishings, medical and nursing care, and sup- 
plies and equipment for occupational rehabilita- 
tion (see fig. 16-3). 

Public Law 107 amended Public Law 875 by au- 
thorizing the provision of “temporary housing or 
other emergency shelter for families, who as a 
result of such major disaster, require such tem- 
porary housing or other emergency shelter.” In 
the memorandum of understanding between 
FCDA and ANRC it was agreed that the au- 
thority conferred by this amendment in no way 
limited or affected the responsibilities of the Red 
Cross and that it was not a substitution or dupli- 
cation of the emergency shelter provided by the 
Red Cross. In other words, the FCDA would 
provide temporary housing only if the Red Cross 
was unable to meet the need and then only after 
a joint survey of the situation was made by both 
agencies. 

Under conditions of a war-induced disaster, the 
American Red Cross becomes part of the overall 
civil defense operation. However, in time of 
major natural disaster (not war-caused) the 
American Red Cross will accept the services of 
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fense problems. This study, Civil Defense for 
National Security, popularly called the Hopley 
Report, was made public in the fall of 1948. At 
first, many people thought the report was fan- 
tastic; however, most of them changed their 
minds after the Russians announced their first 
atomic detonation and world tension continued to 
increase. 

In January 1951, President Truman signed 
Public Law 920, known as the Federal Civil De- 
fense Act of 1950. This act declared it was the 
policy and intent of the Congress that the respon- 
sibility for civil defense should be vested primar- 
ily in the States and their political subdivisions 
and that the Federal Government should provide 
necessary coordination and guidance through the 
Federal Civil Defense Administration (FCDA). 

In addition to Public Law 920 several execu- 
tive orders have strengthened civil defense in this 
country. By authority of the Constitution and 
certain statutes, the President of the United States 
has the power to make executive orders which 
have the full effect of law. Executive Orders 
10346 and 10529 as well as Public Law 920 and 
its amendments are reproduced in appendix D; 
their main points are discussed in the following 
paragraphs. 

1. Public Law 920 (81st Cong.).—This act es- 
tablishes the Federal Civil Defense Administra- 
tion in the executive branch of the Government 
and provides for an Administrator and a Deputy 
Administrator to be appointed from civilian life 
by the President of the United States. The act 
also creates a Civil Defense Advisory Council, 
consisting of 12 presidential appointees from State 
governments, local governments, and the citizenry 
at large, which shall meet at least once each cal- 
endar year to advise the Administrator. 

The powers and duties of the Civil Defense 
Administrator include the following: 

(1) Prepare national plans and programs for 
the civil defense of the United States. 

(2) Delegate to the departments and agencies 
of the Federal Government appropriate civil de- 
fense responsibilities; review and coordinate the 
CD activities of these departments and agencies. 

(3) Provide for the dissemination of attack 
warnings to the civilian population. 

(4) Make studies of methods of treating the 
effects of attacks; develop shelter designs and pro- 
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tective materials; and standardize equipment or 
facilities to meet CD requirements. 

(5) Conduct training programs for CD per- 
sonnel at not more than one National Civil De- 
fense College and at not more than three techni- 
cal training schools. 

(6) Disseminate civil defense information 
through press, radio, television, and other means. 

(7) Assist the States to enter into mutual aid 
agreements with each other and with neighbor- 
ing countries. 

(8) Procure materials and facilities needed 
for civil defense; arrange for sale or disposal of 
unnecessary materials and facilities as provided 
by law. 

(9) Make final contributions to the States for 
approved CD projects or programs. 

(10) Prescribe official civil defense insignia and 
establish regulations covering manufacture and 
use. 

Public Law 920 also grants emergency author- 
ity to the President for civil defense purposes. 
Upon the declaration of a state of civil defense 
emergency by the Congress or the President, the 
latter may direct any Federal department or 
agency to provide personnel, materials, and fa- 
cilities to the FCDA administrator for the aid 
of the States. These agencies may be called 
upon to provide emergency shelters, perform 
emergency recovery operations, and make repairs 
to or replacement of communications, hospitals, 
utilities, transportation or other public facilities 
damaged by attack. 

During the period of such emergency, the 
FCDA administrator is authorized to (1) sell or 
lend materials and perform services for CD pur- 
poses without regard to the limitations of exist- 
ing law; (2) coordinate the relief activities of 
Federal departments and agencies; (3) reim- 
burse any State for compensation and other ex- 
penses paid to its civil defense personnel serving 
beyond the borders of that State and for ma- 
terials utilized or consumed outside the State; 
(4) provide financial assistance to any civilian 
injured or in want as the result of any attack; 
and (5) employ temporarily additional personnel 
without regard to Civil Service laws. 

Other sections of Public Law 920 deal with cer- 
tain general provisions such as the administrative 
authority of the Administrator, security regula- 
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Figure 16—1.—Appreciation of help given by Navy men following the Tampico disaster. 


terms, such as civil defense, domestic catastrophies, 
domestic disturbances, and domestic emergencies. 
Although these terms are defined in the glossary, 
it is important that their meanings be understood 
now else some of the value of this chapter may be 
lost. 

Civil defense means all those activities and 
measures designed or undertaken (1) to minimize 
the effects upon the civil population caused or 
which would be caused by an attack upon the 
United States; (2) to deal with the immediate 
emergency conditions which would be created by 
such an attack; and (3) to effectuate emergency 
repairs to, or the emergency restoration of, vital 
utilities and facilities destroyed or damaged by any 
such attack. 

Domestic catastrophes are disasters which affect 
the public welfare by endangering life and prop- 
erty or disrupting the usual processes of govern- 
ment. They may result from (1) natural causes, 
such as earthquakes, fire, or water; or (2) man- 
made causes, such as blast, pressure, fire, or con- 
tamination. 
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Domestic disturbances are manifestations of 
civil unrest or tension which may take the form of 
demonstration, unlawful violence, rioting, insur- 
rection, or subversive action. 

Domestic emergencies is a term inclusive of both 
domestic catastrophe and domestic disturbance. 


FEDERAL CIVIL DEFENSE LEGISLATION 


After the atomic bombs were dropped on Japan 
in 1945, our military forces began to study the 
effects of atomic warfare on civilian populations, 
natural resources, and production. In 1946 the 
War Department established a civil defense board 
to centralize these studies and to relate them to 
conditions in America. The following year 
(1947) this board submitted a report to the Chief 
of Staff, then General Dwight D. Eisenhower, 
and recommended that a civil defense organiza- 
tion be instituted in this country. In the same 
year, the late James Forrestal, Secretary of De- 
fense, established an Office of Civil Defense Plan- 
ning. Headed by the late Russell J. Hopley, this 
office made a new and detailed study of civil de- 
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The purpose of this chapter is to describe the 
working relationships existing among military 
departments in the Department of Defense, other 
Federal agencies, civil authorities, and civil re- 
lief agencies in matters of domestic catastrophes, 
domestic disturbances, and civil defense. As has 
been mentioned in chapter 5, naval forces may 
render assistance to civil authorities when estab- 
lished civilian agencies are overwhelmed during 
a domestic emergency. Such assistance may in- 
volve the saving of human life and property; the 
furnishing of relief in the form of food, shelter, 
and clothing; and the preservation of law and 
order in a specified area. 

Assisting the public in time of need has long 
been traditional with the United States Navy. In 
time of hurricane, tornado, fire, earthquake, flood, 
and other disaster, the Navy has been on hand 
to lend assistance with men, materials, and sup- 
plies. Naval officers may well take pride in serv- 
ing with a Navy which has earned the undying 
gratitude of countless thousands of disaster vic- 
tims both in this country and in foreign lands. 
Figure 16-1 1s a simple tribute from a Mexican 
family who received naval assistance when Hur- 
ricane Janet wreaked havoc near Tampico, Mexi- 
co, in 1955. 

Before the role of the Navy in civil relief and 
civil defense can be understood fully, it is first 
necessary to understand the attitude of the Fed- 
eral Government in these matters. Therefore, 
this chapter begins with a discussion of current 
Jaws and executive orders concerning civil defense 
and disaster relief. Attention is then turned to 
the role of Federal agencies and military forces 
in civil defense and in domestic emergencies. Fin- 
ally, the chapter concludes with two examples in 
which military and civil authorities as well as 
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Federal and civilian relief agencies pooled their 
resources and worked together to provide civil re- 
lief following certain recent disasters. 

The CEC officer who serves as Public Works 
Officer doubtless will play an important role in 
the passive defense activities at his shore station. 
It is possible that he may be called upon to assist 
civil authority during an emergency or natural 
disaster. For this reason it is highly important 
that he thoroughly understands the scope of as- 
sistance which may be rendered civil authorities 
in matters of civil relief and civil defense. 

Throughout his career a naval officer has had to 
develop certain personal qualities of leadership 
and adaptability. The CEC officer who is given 
passive defense responsibilities may have unusual 
opportunities to exercise these personal qualities, 
especially if he is called upon to cooperate in mat- 
ters of civil defense and civil relief. For example, 
it is quite possible that the CEC officer in such a 
position will be called upon to cooperate with 
other military services, various Federal agencies, 
civil authorities, and civil relief agencies. In such 
instances well-developed qualities of leadership 
and adaptability will stand the CEC officer in good 
stead. 

In the event of disaster, civil authorities are 
often overwhelmed completely. Providing leader- 
ship and making sound suggestions to civil au- 
thority in moments of emergency is, perhaps, one 
of the most important personal contributions 
which a naval officer can render disrupted civil 
authority. In certain cases, timely naval leader- 
ship may well be the difference between further 
loss and the beginning of organized recovery 
efforts. 

Before discussing the main points in this chap- 
ter, it may be well to review the meaning of certain 
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the surface permits, building interiors can be de- 
contaminated either by hand cleaning (washing, 
scrubbing, or wiping) or by vacuum cleaning. 


(a) Hand cleaning.—Simple water washing 
should provide a 0.30 residual number while the 
use of soaps, detergents, or chemicals should pro- 
vide lower residuals. More than one pass will 
also lower the residual number. Monitors should 
check the effectiveness of reclamation after each 
pass. If these passes do not achieve the desired 
reductions, the crews should switch to an indus- 
trial method as given in Radiological Defense, 
Volume IT. 


(b) Vacuum cleaning.—This method can be 
used where water or chemicals are not appropri- 
ate. It is effective also on dry contaminants, 
particularly those on furnishings. 


10. Decontamination of vehicles and equip- 
ment.—Vehicles and small movable equipment can 
be decontaminated by fire hosing or by steam 
cleaning. This operation probably is done best 
at a material decontamination center. Such a 


center should be set up at the edge of the con- 


taminated area adjacent to the personnel cleans- 
ing stations. The decontamination center can be 
improvised by using any area with an adequate 
water supply. Paved areas are preferable since 
they can be hosed off after the equipment has 
been decontaminated. The area should have two 
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access routes: an entrance for contaminated 
equipment, and an exit for the clean equipment. 
Monitoring should be done after each pass. If 
the contamination is tenacious, it can be removed 
by hosing and scrubbing with detergents. 

In the case of equipment which is likely to be 
damaged by water or steam, a hand wiping tech- 
nique with a dry brush or rag can be used. Vac- 
uum cleaning can be used also. If these methods 
do not adequately decontaminate the equipment, 
the following actions may be taken: (1) the con- 
taminated parts can be disposed of (see chap. 14) ; 
(2) the equipment can be left at a marked storage 
site until the radioactive decay has reduced the 
hazard to a permissible level. 

11. Decontamination of clothing.—Clothing 
can be decontaminated by laundering. Prior to 
washing, clothing should -be classified according 
to the degree of contamination. Clothes contami- 
nated to an excessive degree according to estab- 
lished standards should be discarded or stored 
until the radioactivity decays sufficiently. Cloth- 
ing which is not excessively contaminated can be 
put through a series of washings, including hot 
rinses, hot acid solutions, and hot suds. If three 
washing cycles do not reduce the contamination 
to acceptable limits, the articles should be stored 
to allow decay to reduce the radioactivity. The 
water used in laundry operations should be dis- 
posed of carefully. 
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Figure 15—8.—The hot liquid cleaning method. 


elsewhere and placed over the contaminated area. 
Figure 15-9 shows filling with a towed scraper. 
(f) Scraping plus either filling or plowing.— 
Earth fill over a previously scraped area gives fur- 
ther reduction of the radiation field. 
9. Reclamation of interiors—The contamina- 
tion in interiors cannot be estimated easily by pre- 


attack planning. The best procedure, perhaps, is 
to plan for some interior contamination which 
probably will be localized in spots near windows. 
It can be assumed that all windowpanes will have 
been broken by the explosion. Generally though, 
interior contamination will be a minor problem 
compared with exterior contamination. Where 





Figure 15~9.—Filling with a towed scraper. 
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been completed is the clearing away of debris. 
This includes the tearing down of partially dam- 
aged buildings and the removal of damaged equip- 
ment. Since personnel engaged in debris removal 
will be subjected to radiological hazards, this op- 
eration must be carefully planned and conducted 
in accordance to radiological safety precautions. 


5. Repair of utilities.—Shortly before opera- 
tional recovery begins, damaged utilities needed 
for the recovery effort should be repaired by per- 
sonnel not involved in the recovery job or in the 
mission. The dose that will be received by these 
crews should be carefully calculated in the same 
manner as for debris removal crews. 

Damaged utilities needed for the mission should 
be repaired during or immediately after the re- 
covery period. Reclamation of the repair areas 
should be given priority so that repair crews can 
work in a lower radiation field and therefore re- 
ceive a smaller dose. Monitors should accompany 
repair crews and check frequently on the doses 
being received. 


6. Application of shielding.—Generally shield- 
ing is heavy and expensive; therefore, it must be 
applied sparingly. Shielding is usually practica- 
ble only in small areas such as main power-control 
panels, cabs of large equipment, machine tool 
areas, windows of otherwise well shielded build- 
Ings, and passageways between buildings. 

In some cases the use of shielding can be com- 
bined with other countermeasures, for example, 
the evacuation of functions. Thus, in the pre- 
attack stage, essential personnel may be trans- 
ferred from a light wooden building to a heavy 
concrete structure. In this instance the wooden 
building should be stricken from the list of vital 
operating structures. 

The use of shielding 1s not recommended unless 
it can be done at less cost or with less effort than 
other countermeasures. The final consideration in 
deciding to apply shielding is whether the use of 
other countermeasures will eliminate the need for 
shielding. For example, it may be possible to ro- 
tate workers at an unshielded station so that no 
one receives an excessive amount of radiation, or 
the length of the work shift may be shortened. 
In any case, shielding should not be advocated 
until it is obvious that other reclamation methods 
will be less effective in comparison to their cost. 
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Y. Reclamation of structures and paved areas.— 
The methods of reclaiming structures and paved 
areas in the final recovery phase were discussed 
in the previous chapter under the heading, “De- 
tailed or Industrial Decontamination.” Also dis- 
cussed in this chapter under the heading, “Rough 
Decontamination,” were the reclamation methods 
to be employed in the operational recovery phase. 
These reclamation methods may be characterized 
as follows: 

(a) Fire hosing or flushing.—Water under 
pressure cleans the surface by washing action as 
well as by mechanically pushing the contaminant 
into a drainage channel. 

(b) Fire hosing plus scrubbing (street flush- 
ing plus sweeping).—The loosening action of 
brushes and detergent adds to the washing action 
provided by the water (see fig. 15-3). 

(c) Hot liquid cleaning.—Here a mixture of 
hot water and detergent is forced through a noz- 
zle onto the surface to provide a cleaning and 
washing action. Figure 15-8 illustrates the hot 
liquid cleaning method. 

(d) Flame decontamination.—An asphaltic 
concrete layer is softened by a heating device, al- 
lowing removal of the layer by a scraping or 
abrading tool (see fig. 15-2). However, this 
method has limited application because of exces- 
sive time and equipment requirements. 

8. Reclamation methods on unpaved areas.— 
The land reclamation methods which are suitable 
for use in the operational recovery phase are listed 
below with their basic principle of operation: 

(a) Bulldozing.—The dozer blade removes 
the top layer of contaminated soil and pushes it 
away from thescraped area. 

(b) Grading with motorgrader.—The prin- 
ciple of operation for this reclamation method is 
the same as for the bulldozer (see fig. 15-4). 

(c) Plowing.—A military type plow turns 
the soil over, thus covering the original contami- 
nated soil with several inches of clean soil. 

(d) Scraping with towed or motorized 
scraper.—The principle of operation for this 
method is the same as for bulldozer or motor- 
grader, but more effective surface removal is 
achieved. 

(e) Filling with towed or motorized scrap- 
er.—In this method clean soil is brought in from 
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marooned on rooftops of houses floating down 
swollen streams. In Rhode Island a dam burst 
under pressure and tons of water plummeted into 
a thickly populated section of a town. At least 
one city was placed under martial law while states 
of emergency were declared in many other com- 
munities. Flood damage to many large and small 
industrial plants later created temporary un- 
employment for an estimated 50,000 workers. 

Within a few days after the hurricane struck 
New England, the American National Red Cross 
reported that nearly 800 homes were destroyed, 
about 15,000 more were damaged, and nearly 11,- 
000 families were left destitute and dependent on 
charity for survival. Weeks later the Red Cross 
revealed in a preliminary report that 41,066 fami- 
lies had been affected by the flood, 15,937 had 
asked the Red Cross for aid, and the total amount 
expended by the Red Cross was expected to exceed 
16 million dollars. Red Cross officials stated that 
the Eastern States floods were without doubt the 
most costly disaster in which the Red Cross had 
ever been engaged. 

It is impossible in the space here to describe 
the civil relief assistance quickly marshalled by 
Army, Navy, Marine Corps, Air Force, Coast 
Guard, and National Guard units as well as by 
Civil Defense, Red Cross, civilian volunteers, 
State and local police, fire, and rescue groups. 
Like smoothly meshing gears these various dis- 
aster relief forces moved forward toward a com- 
mon goal, the alleviation of flood-caused misery. 
The following paragraphs can but cite a few typi- 
cal examples of aid rendered by military forces 
and civilian agencies. 

As customary in any domestic catastrophe, the 
Army assumed primary responsibility among the 
services for providing military aid. Helicopters, 
amphibious vehicles, and surf boats were thrown 
into rescue operations almost immediately. At 
the same time tons of vitally needed supplies and 
relief equipment, such as tents, searchlights, water 
pumps, water purification units, and Bailey 
bridges, were moved into the flood stricken area. 
Army flood control units supplied local authorities 
with hundreds of sand bags for hasty dikes in low 
lying sections. See figure 16-5. Later, the Army 
loaned twenty 1600-horsepower diesel-electric 
locomotives to a stricken railroad to relieve the 
transportation situation. 
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Helicopters from all branches of the Armed 
Forces were dispatched to the disaster scene. 
Many are the instances in which the “whirly- 
birds” saved hundreds of marooned persons from 
almost certain death. Coast Guard helicopters 
alone rescued 600 persons in the Waterbury, 
Conn., area. Figure 16-6 shows an Air Force 
helicopter making a rescue near Scranton, Pa. 
In another rescue effort, a Navy DC-3 acted as 
control ship and monitored thé overall operation 
while Army and Navy helicopters rescued more 
than 150 Boy Scouts and camp officials from 
several islands in the Delaware River. 

The Navy played a vital role in providing relief 
to the flood-stricken areas. Naval activities up 
and down the eastern seaboard rendered full sup- 
port to emergency recovery operations. Naval 
support came from as far away as California when 
the Seabee base at Port Hueneme sent 56,000 bot- 
tles of water purification tablets. Navy and 
Marine Corps helicopter pilots, working ’round 
the clock, rescued several thousand persons 
trapped by flood waters. Naval aircraft also took 
part in extensive distribution of food, fresh water, 
and medical supplies, in transportation of troops, 
civil defense and Red Cross workers, and in the 
laying of an emergency telephone cable. Some 
naval units were utilized as life and property pa- 
trols and assigned to assist local police while other 
naval forces assisted in evacuating thousands of 
stranded families. 

Navy and Marine Corps Reserves, Coast Guard 
Auxiliary units, and National Guard units were 
also pressed into emergency service. National 
Guard units were utilized in street patrols to pre- 
vent looting. See figure 16-7. The Coast Guard 
Auxiliary assisted in rescue operations and also 
helped clear shipping lanes of debris. While some 
Navy and Marine Corps Reserves were distin- 
guishing themselves in daring rescue attempts, 
other naval reservists were establishing and main- 
taining inoculation centers. More than 12,000 ty- 
phoid inoculations were administered at one Naval 
Reserve Center alone. 

Organized civil relief agencies, such as the 
American National Red Cross and civil defense 
units, set up canteens and disaster stations to pro- 
vide food, shelter, and medical care for the needy. 
At one time the Red Cross was operating 107 dis- 
aster stations and feeding over 12,000 persons 
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Courtesy of Scranton Times, Scranton, Pa. (J. J. Greskavic, photographer) 


Figure 16—6.—An Air Force helicopter hoists a woman to safety from a flooded home near Scranton, Pa. 


332 


Digitized by Google 


Chapter 16—MUTUAL AID AND LIAISON WITH OTHER AGENCIES 





Courtesy of American National Red Cross 


Figure 16—7.—The National Guard is always ready to prevent 
looting of damaged homes following domestic disaster. 


daily. Figure 16-8 is a typical scene in which 
Red Cross feeding teams and Army kitchens paired 
to bring food to hungry flood victims. Figure 
16-9 shows personnel of a Red Cross Mobile Dis- 
aster unit administering first aid treatment. The 
Red Cross sent 260 disaster specialists through the 
flood area to survey cases of critical family need. 





Courtesy of American National Red Cross 


Figure 16—9.—First aid treatment by American Red Cross personnel 
of a mobile disaster unit. 


Also at work with the Red Cross were 635 volun- 
teer nurses and 200 volunteer doctors. 

Social and welfare groups, veterans’ groups, 
fraternal organizations, women’s clubs, city em- 
ployees, and the Salvation Army were active in 
gathering food and clothing for the relief of the 
flood victims. Churches, YMCA/’s, and veterans’ 
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Courtesy of American National Red Cross 


Figure 16—8.—Residents of flood-swept areas line up to receive food from Army and Red Cross feeding teams. 
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centers provided sites for shelters. School cafe- 
terias were opened to feed hungry flood refugees. 

American industry, too, was quick to respond to 
disaster needs. One industrial plant dispatched 
its mobile feeding unit to help feed the flood vic- 
tims. A chemical and drug manufacturer donated 
$50,000 worth of antibiotics and other drugs. 
Other manufacturers agreed to replace without 
charge all local merchants’ supplies damaged by 
flood waters. 

The Pure Food and Drug Administration joined 
the disaster relief efforts by sending 45 inspectors 
into flood-stricken areas to look for signs of con- 
taminated food. State officials supplemented the 
work of Federal inspectors. For example, 60 
State sanitation officials were Placed on a 24-hour 
duty basis in 2 counties of Pennsylvania. 

Within a few days after Hurricane Diane had 
completed its destruction, the President of the 
United States personally toured the flooded area 
by airplane. After his inspection of the deva- 
stated area, President Eisenhower conferred with 
the governors of the States most affected and 
pledged all possible Federal aid. Shortly after- 
wards the President set into motion an estimated 
80 to 100 million dollar Federal flood relief pro- 
gram. It was reported that the President had de- 
clared “total war” against the flood disaster. 

On August 20, by authority of Public Law 875 
and Executive Order 10427, the Federal Civil De- 
fense Administrator assigned specific disaster re- 
lief responsibilities to the Secretaries of Defense, 
Commerce, Agriculture, Health, Education and 
Welfare, and to certain other Federal agencies. 
The Secretary of Defense was made responsible 
for (a) performing on public or private lands pro- 
tective and other work essential for the preserva- 
tion of life and property; (b) debris and wreckage 
clearance; and (c) emergency repair to and tem- 
porary replacement of public facilities. In turn, 
these responsibilities became an assignment for 
the Department of the Army and, in particular, 
the Corps of Engineers. 

The operational recovery task facing the Army 
following the Eastern States floods was, to say 
the least, tremendous. In one town the deposited 
mud was 12 feet deep. Appalled by the devasta- 
tion, the Army’s Chief of Engineers remarked: 
“This is one of the biggest, toughest rehabilita- 


tion jobs since the one Noah faced after the great 
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flood of Biblical days.” Total damage in the flood 
area was estimated to be in excess of 11% billion 
dollars. The Army sent in top civilian and mili- 
tary specialists to supervise the overall operation. 
It would take time, but eventually Army engi- 
neers would clear the highways of debris, shore up 
bridges, and repair damage to public property. 

2. Hurricane Janet (1955).—During the night 
of September 28, Hurricane Janet (see fig. 1-5, 
ch. 1) struck British Honduras and southeastern 
Mexico with all its fury. In its wake the hurri- 
cane left hundreds of persons dead and thousands 
more injured. Some 50,000 refugees swarmed into 
already flooded and overcrowded Tampico, Mex- 
ico, to swell the population of that city to well 
over 160,000 persons. Eventually 80 percent of 
Tampico was under water. Thousands of people 
who had been unable to reach the relative safety 
of higher ground in Tampico were trapped in 
the upper stories of crumbling buildings, in trees, 
on small dirt levees, and on housetops. They 
waited in fear and panic with no means of escape 
and watched the muddy, swift-flowing water 
rise nearer (see fig. 16-10). An estimated 40,000 
persons were made homeless in the Tampico area 
alone. Another 10,000 victims were in immediate 
need of food and medical supplies. Approxi- 
mately 30,000 square miles of land area were 
inundated. 

At this point a new chapter began in the long 
history of the United States Navy’s participa- 
tion in civil relief work. The Commandant of 
the Fifteenth Naval District was appointed on- 
site commander of the Tampico Relief Operation 
and at once began a full-scale effort to lend im- 
mediate assistance to the Mexican people. From 
its beginning, “Operation Mercy” was character- 
ized by close cooperation of all civilian and mili- 
tary forces concerned. Erased were the lines 
which sometimes divide the branches of the Armed 
Forces and which often separate civilian from 
military. As in most disasters, military forces, 
civil authority, civil relief agencies, and civilian 
volunteers joined efforts to form a unified front. 

Upon request of the on-site commander, the 
facilities of the Naval Air Advanced Training 
Command, Corpus Christi, Tex., were offered to 
supply logistic support to the relief task group in 
Tampico. It was planned that an airlift would 
be established to transport supplies and person- 
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Figure 16—10.—A Mexican woman and 3 children stranded on top of a church in Tampico, Mexico. 


nel to the flooded areas. Although many of the 
needed supplies were procured locally, some sup- 
plies came from widely scattered military bases 
and activities in the United States. For example, 
relief items came from Texas, Louisiana, North 
Carolina, Georgia, Arkansas, New York, Illinois, 
Florida, Virginia, and the District of Columbia. 
Tons of materials were delivered by rail and motor 
freight to NAS, Corpus Christi, while the more 
urgently needed items were delivered by aircraft. 

To airlift these supplies to the flood-stricken 
area, pilots, planes, and maintenance forces of 
Marine Air Group 35 of Cherry Point, N. C., were 
transferred temporarily to NAS, Corpus Christi. 
The R4Q “flying boxcars” of this group provided 
the backbone of the Tampico shuttle. During the 
period of full-scale operations, an average of 16 
Marine R4Q’s flew daily from Corpus Christi to 
Tampico and returned. During the first week of 
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the airlift, 150 flights were made by Navy and Ma- 
rine planes. Figure 16-11 shows Marine Corps 
personnel and natives at Belize, B. H., loading 
food aboard a flying boxcar for parachute drop 





Figure 16—11.—Loading a Marine Corps R4Q with supplies for 
victims of Hurricane Janet. 
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Figure 16—12.—The USS Antares off-loads food and medical supplies at Belize, B. H. 


336 


Digitized by Google 


Chapter 16—MUTUAL AID AND LIAISON WITH OTHER AGENCIES 


to stranded flood victims. Although the Marine 
Air Group brought its own maintenance force of 
30 mechanics, an additional 60 civilian employees 
were pressed into service to keep Marine and Navy 
planes in safe flying condition. 

At the same time as the airlift was being set 
into operation, the aircraft carrier, USS Saipan 
(CVL 48), operating out of NAS Pensacola, Fla., 
was quickly loaded and rushed to the disaster 
scene. On board were many Navy doctors and 
hospital corpsmen as well as small boats, radio 
equipment, portable generators, jeeps, trucks, 
clothing, medical supplies, and hundreds of tons 
of staple foods for the flood victims. Also aboard 
as the Saipan sailed for the devastated flood area 
was Helicopter Training Unit One (HTU-1) of 
NAS Pensacola. 

Two other Navy ships were also sent to support 
disaster relief operations. The cargo ship, USS 
Antares (AK 258), proceeded from Guantanamo 
Bay, Cuba, with food, medical supplies, and cloth- 
ing for the flood victims. Figure 16-12 shows the 
Antares off-loading at Belize, B. H. At the same 
time the high-speed transport, USS Bassett 


(APD 73), raced to the disaster area with small 
boats for evacuating flood victims. 

Although many tons of supplies were para- 
dropped in the stricken area by Navy and Marine 
Corps cargo aircraft, most of the air drops were 
accomplished by helicopters operating from the 
Saipan. The “whirly-birds” air-dropped more 
than 90 tons of supplies to flood victims in iso- 
lated locations. The ’copters also performed 
many vital reconnaissance missions over the 
flooded area. Important as these accomplish- 
ments were, more important were the thousands 
of lives which the helicopters were instrumental 
in saving. A total of 5,439 persons were rescued 
by helicopter from roof tops, trees, and other re- 
treats. Of this number, an estimated 3,000 per- 
sons were rescued by being hoisted in slings while 
the helicopters hovered overhead. Figure 16-13 
shows one of the Saipan's helicopters lowering its 
hoist to rescue a stranded Mexican family. 

Other hundreds of flood victims were rescued 
from precarious perches by the “Saipan River 
Flotilla.” This “flotilla,” formed by some 250 
officers and men of the Saipan, consisted of all 
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Figure 16—13.—A Navy helicopter rescues a family from an isolated house near Tampico, Mexice. 
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available Navy small craft and local boats. In 
one day the “flotilla” rescued nearly 1,000 ma- 
rooned persons. 

The United States Navy and Marine Corps 
played dominant roles in providing relief to the 
victims of Hurricane Janet. Due credit must be 
given also to other American military forces and 
civil relief agencies which assisted during the 
Mexican floods. For example, the Army supplied 
the task force with such items as field kitchens 
capable of feeding 1,000 persons each, water pur- 
ification units, tents, tarpaulins, and many other 
essential items. Twelve DUKW’s were also made 
available by the Army, together with the person- 
nel and repair parts necessary to keep them going. 
In addition, the Army Map Service in Washing- 
ton, D. C., furnished 50 maps of the flood site for 
use in disaster relief operations. The Depart- 
ment of Agriculture allotted 96 tons of food com- 
modities from surplus stock. The American Na- 
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tional Red Cross was at the disaster scene too. 
Three disaster staff specialists were flown in to 
coordinate American Red Cross efforts with those 
of the Mexican Red Cross. The American Red 
Cross also contributed some 70 tons of food, bed- 
ding, and medical supplies at a cost of nearly 
$100,000. 

By October 16 the situation in Tampico had so 
improved that recovery operations moved into 
their second phase. In departing, the Navy 
turned over to the Mexican Government certain 
equipment necessary for support of life and prop- 
erty. This equipment included such items as 
tents, tarpaulins, field kitchens, water purification 
units, and radio equipment. Naval personnel, 
ships, and aircraft returned to regular duty sta- 
tions, but as always, stand ready and willing to 
render assistance in line of disaster either at 
home or abroad. 
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1. GENERAL SITUATION. 


a. General. 


The possibility that war damage, including that from 
atomic and conventional weapons and sabotage, other dis- 
asters and domestic disturbances may occur at any time 
which would disrupt the support of a war effort, the 
usual procedures of government, or endanger the public 
welfare, requires that the Naval Establishment be pre- 
pared to effect Passive Defense Recovery operations 
immediately should the necessity arise. Additional infor- 
mation on the general situation may be found “on a need 
to know basis” in the current Navy Strategic Plan. 

b. This plan is designed to provide primarily for re- 
covery measures and operations in the shore establish- 
ment and in activities in outlying bases. However, it also 
makes provisions for the assistance to be rendered these 
activities by the operating forces. 

c. Aspects of Passive Defense covered by this Plan. 

This plan covers only those aspects of Passive Defense 
which pertain to the organizing, equipping, training and 
employment of forces to carry out emergency recovery 
measures and operations in peace or war. Recovery meas- 
ures and operations are the steps taken after attack or 
disaster to restore the functional status of an activity. 
These measures are divided into two phases: 

(1) Emergency Recovery Measures and Operation 
consist of action taken to keep loss of life and property 
to a minimum and the steps taken to restore the essential 
utility of an activity. 

(2) Final Recovery Measures are the steps taken to 
restore all facilities required to accomplish the complete 
mission assignment of an activity. (This aspect of re- 
covery measures is not covered by this Plan.) 

d. Status of Passive Defense Planning. 

In general, the major aspects of Passive Defense 
Planning are provided for as follows: 

(1) Control of Illumination (CONILLUM) and 
Control of Electronic Radiation (CONELRAD) are pro- 
vided for in the U. S. Naval Basic Defense Plan for Conti- 
nental United States. Other operational aspects of pas- 
sive defense associated with continental defense, such as 
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harbor and coastal defense and security control of civil 
aircraft are provided for in other naval plans and instruc- 
tions. 

(2) Protective Construction guidance is covered in 
OPNAV Instruction 003400.4. Guidance for the day to 
day problems of Physical Security and Fire Protection is 
contained in OPNAV Instructions 5510.45, 11320.15 and 
other applicable OPNAV Instructions. 

(3) Recovery measures and operations in this plan, 
the U. S. Navy Passive Defense Manual (OPNAV In- 
structions 3440.6) and other applicable OPNAV instruc- 
tions. 

e. Basis for Plan. 

This plan supports the current Navy Strategic Plan 
and the current Basic Naval Establishment Plan. 

2. All naval commanders are responsible for passive 
defense of their commands. Naval commanders will ef- 
fect passive defense recovery measures in the Continental 
United States, its territories and possessions, and in 
bases located elsewhere to continuously supply, main- 
tain, and support the operating forces under all condi- 
tions. U. S. Naval Passive Defense Forces will, in order 
of priority and subject to the availability of forces: 

a. Insure continuation of essential assigned mission, 
including own security. 

b. Provide assistance to other federal activities. 

e. Provide assistance to civil authorities, including 
Civil Defense, when facilities of their agencies are over- 
taxed. 


3. TASKS. 
a. U. $. Navy. | 

(1) Provide naval forces and logistic support to 
naval shore activities. 

Note: For purpose of this plan “Naval Forces” 
will include both uniformed members of the 
naval service as well as civilian employees 
of the Navy. 

(2) Operate the U. S. Naval Communication System. 

(3) Perform functions of executive agency as di- 
rected by higher authority. 

b. U. S. Marine Corps (as assigned). 

(1) Provide Marine Corps forces as requested and 
available. 

(2) Plan for the employment of elements of the Ma- 
rine Corps supporting establishment for passive defense 
recovery operations and logistic support thereof. 

e. U. S. Atlantic Fleet. 

(1) In the event of hostilities provide passive de- 
fense forces as required, when available and deemed 
necessary on a not to interfere with operation basis, or 
as directed by the Chief of Naval Operations. 

(2) In event of natural disasters, the United States 
not being at war, renders appropriate assistance, includ- 
ing diversion of operating forces as may be justified for 
the occasion. 

d. U. S. Pacific Fleet. Same as U. S. Atlantic Fleet. 

e. U. S. Naval Forces Eastern Atlantic and Mediter- 
ranean. Same as U. S. Atlantic Fleet. 

f. U. S. Natal Forces Azores. Provide for passive de- 
fense organizations and operations within assigned com- 
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mand, utilizing wherever practicable the standards of 
operations and doctrine set forth in the U. S. Navy Pas- 
sive Defense Manual. Make necessary modification re- 
quired because of isolated nature and special problems 
of overseas bases and activities. 

g. U. S. Naval Forces Far East. 
Forces Azores. 

h. U. S. Naval Forces Germany. Same as U. S. Naval 
Forces Azores. 

i. U. S. Naval Forces Iceland. Same as U. S. Naval 
Forces Azores. 

j. U. S. Naval Forces Marianas. 
Forces Azores. 

k. U. S. Naval Forces Philippines. 
Naval Forces Azores. 

1. Sea Frontiers. 

(1) Coordinate the planning and emergency recovery 
operations of component Naval Districts and River Com- 
mands. 

(2) Coordinate or provide for coordination of Emerg- 
ency Recovery Operations by Naval District and River 
Command Commandants, as appropriate, with Army and 
Air Force Commanders and Federal Civil Defense Ad- 
ministrators. 

(3) Insure that coordination of plans and operations 
of Naval Militia and U. S. Navy Forces is effected by 
Naval District Commandants through the governors of 
the States concerned. 

(4) Effect coordination with MSTS and other naval 
forces, Army and Coast Guard in operations related to 
maritime strikes. 

(5) Effect coordination of Coast Guard recovery 
activities with Army, Navy and Air Force recovery op- 
erations through Coast Guard Area Commanders con- 
cerned. Insure that Naval District Commandants ef- 
fect coordination between Department of Defense forces 
and Coast Guard District Commandant. 

m. Naval District and River Command Commandants. 

(1) Coordinate passive defense recovery planning 
and operations of all naval shore activities within the 
geographical limits of their District or River Commands. 

(2) Coordinate or provide for coordination of Pas- 
sive Defense Recovery Operations, as appropriate, with 
Army and Air Force Commanders and cognizant state 
Civil Defense authorities. 

(3) Coordinate recovery plans and operations of 
Naval Militia and U. S. Naval Forces through the gover- 
nors of the State concerned. 

(4) Coordinate operations related to maritime strikes 
with MSTS, Army and Coast Guard, as appropriate. 

(5) Coordinate Coast Guard recovery activities with 
Army, Navy and Air Force recovery operations through 
Coast Guard Commanders concerned. 

n. Military Sea Transportation Service. 

(1) Coordinate MSTS recovery operations with 
other Navy forces, Army, Air Force and Coast Guard 
through Sea Frontier Commanders. In areas outside of 
sea frontiers, coordinate through the commander having 
cognizance of the area concerned. 


Same as U. S. Naval 


Same as U. S. Naval 


Same as U. S. 
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(2) When directed by the Chief of Naval Opera- 
tions, in accordance with directives from the Secretary 
of the Navy, based on Executive Orders which may be 
issued as a result of maritime strikes, seize, supervise 
and operate commercial shipping and shipboard commu- 
nications in order to maintain ocean transportation for 
materials essential to the national economy of the United 
States and its territories and possessions. Prepare and 
maintain plans for the performance of these tasks, such 
plans to bear security classification not less than con- 
fidential. 

o. U. S. Coast Guard (when operating as part of the 
Navy). 

(1) Provide Coast Guard Passive Defense Recovery 
Forces as requested and available. 

(2) Enforce Federal laws and regulations related 
to the safeguarding of vessels, harbors, ports and water- 
front facilities of the United States. 

X. (1) Maintain internal security of naval forces and 
installations. 

(2) Exercise economy of force consistent with the 
mission. 

(3) Provide for passive defense recovery against 
the probable forms and scales of attack, accepting the 
risk involved in not providing specifically for the forms 
and scales of attack which will not detract substantially 
from our war-making capability if brought against us. 

(4) Support the recovery operations of forces of the 
other departments. Coordinate plans, training and opera- 
tions for evacuation and recovery operations with Civil 
Defense authorities. 

(5) This plan is effective upon receipt. Supporting 
plans will be prepared and submitted to the Chief of 
Naval Operations for review by November 1, 1956, by the 
commanders of the Passive Defense Recovery Forces listed 
in the Task Organization. NWP-11 shall be used as a 
guide in the preparation of the supporting plans. 

(6) The Navy Basic Emergency Plan, White, (WPL- 
34 (B)), is hereby superseded by this plan as soon as 
the supporting Passive Defense Recovery Plan of the 
command has been promulgated, but not later than De- 
cember 31, 1956, throughout the Naval Establishment. 
4. LOGISTICS. 

a. Pre-D-Day logistic support of this plan will be in ac- 
cordance with normal peacetime procedure. 

b. On full mobilization and post-D-Day, this plan will 
be supported in accordance with the Navy Logistic Plan 
(Code) 1, (year). ` 
5. a. COMMUNICATIONS. 

(1) Established naval communications will be used 
as required and maximum coordination will be effected 
with the Army, Air Force, Coast Guard, and other Gov- 
ernment agencies to insure the availability of reliable 
and efficient communications. 

(2) Commercial communication facilities may be 
used to augment Government facilities as necessary. 

(3) Records will be kept by local commanders of the 
location of amateur radio stations (fixed and mobile) in 
their areas, in order that their services may be obtained 
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on a voluntary basis in the event other available means of 
communications are inadequate. 
b. COMMAND RELATIONSHIPS. 

(1) Command of forces in actual emergency oper- 
ations and in training operations rests with the com- 
mander to whom the Passive Defense Recovery Forces 
have been allocated. 

(2) Temporary operational control of naval augmen- 
tation forces will be passed to the: commander whose 
forces are being augmented in case of emergency. 

(3) Coordination of passive defense planning for the 
headquarters of bureaus, boards and offices of the Navy 
Department has been assigned to the Commandant, Poto- 
mac River Naval Command by SECNAV Instructions 
3440.1, as amplified by the Chief of Naval Operations’ 
OPNAV Instruction 3440.9. 

[s] D. B. DUNCAN 
Admiral, U. S. Navy 
Acting Chief of Naval Operations. 


ANNEX A 
CATASTROPHE PLANNING 


1. Catastrophe planning as defined herein consists of 
planning for effective continuation of command respon- 
sibility as well as continuity of essential operations. 

2. Each commander listed in the Task Organization 
of this plan will include detailed information on the 
following: 

a. Continuity of command responsibility assigned his 
command by higher authority. 

b. Continuity of command responsibility assigned by 
himself to subordinate commands. 

e. Provisions for emergency relocation of his com- 
mand headquarters outside of prime target areas upon 
receipt of warning. 

d. Permanent relocation of his command as part of 
a phased long range program to assure continuity of com- 
mand direction in event of attack. 

3. In implementing paragraph 2 above, two conditions 
are assumed: Condition “ABLE” for subparagraph 2.a. 
and 2.b. and Condition “BAKER” for subparagraph 2.c. 

a. Condition “ABLE” assumes that the entire head- 
quarters of the commander is totally destroyed and that 
there are few survivors. 

b. Condition “BAKER” assumes that there is suffi- 
cient warning of impending attack to move all or sub- 
stantial numbers of aad 1 performing essential func- 
tions to emergency relocation’ sites. 

4. In developing 2.a. and b. above, the following is 
pertinent: 

a. Determining those essential functions that must 
be carried on and those to be added under disaster 
conditions. 

b. Determine the minimum staff that would be re- 
quired to handle such functions from D to D+3 day. 

e. Select alternates for those key personnel who 
would be scheduled to report to an alternate headquarters 
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from D to D+30 and make provisions for keeping the 
alternates informed of the responsibilities of their prin- 
cipals. Insofar as possible, these alternates should be 
drawn from outside prime target areas. 


5. In developing paragraph 2.c. above, the following is 
pertinent : 


a. Determine those essential functions that must be 
carried on and those that must be added, using bedrock 
conditions. 


b. Determine the staff that would be required to han- 
dle such functions in phased increments D Day to D+30, 
D+90 and D+180 or peak strength, whichever is later. 


6. To aid in the continuity of essential operations, de- 
positories for essential documents will be established. If 
practicable, depositories should be located at the emer- 
gency relocation and alternate headquarters now. 


7. Sites previously selected and now contained in al- 
ternate headquarters plans should be retained, provided 
they are not located in the proximity of likely target areas. 


8. Emergency relocation should be planned for the 
duration rather than any temporary period. Government- 
owned facilities should be utilized when savings accrue 
therefrom. 
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APPENDIX B 


SECTION 8, NAVY CIVILIAN PERSONNEL INSTRUCTION 115.8 


SECTION 8, UTILIZATION OF CIVILIAN EMPLOY- 
EES, IN PASSIVE DEFENSE, CIVIL DEFENSE, DIS- 
ASTER RELIEF, AND IN VOLUNTARY PROTEC- 
TIVE FORCES 


Paragraphs 
Legal. D88182... u u L u u slots 8-1 
Definitions ----------coocoo... Po a una 82 
Federal civil defense___...______-_____ 8-3 
Participation in Federal civil defense____________ 8-4 
Organization of the passive defense force_______.-- 8-5 
Operation of the passive defense force____________ 8-6 
The civil defense force___.__-_____-__-_-_- 8-7 
Disaster relief._.....__-______-___ 8-8 
Volunteer protective forces---------------------- 8-9 


8-1. LeeaL Basis.—The Federal Civil Defense Act of 
1950 (Pub. Law 920, 81st Cong.; 64 Stat. 1245, 50 U. S. C. 
2251) authorizes a Federal Civil Defense Program “for 
the protection of life and property in the United States 
from attack.” Executive Order 10346 of April 17, 1952, 
provides, in part, that “each Fedefal department and 
agency shall prepare plans for maintaining the continuity 
of its essential functions during the existence of a civil- 
defense emergency.” Public Law 875, 81st Congress (64 
Stat. 1109; 42 U. S. C. 1855), known as the “Disaster Re- 
lief Act,’ authorizes Federal assistance to States and 
local governments in major disasters. 

8-2. DEFINITIONS. 

a. A number of the terms used in this section are defined 
as follows: 

(1) “Attack” means any attack or series of attacks 
by an enemy of the United States intended to injure per- 
sons or damage property, whether by atomic, biological, 
or chemical means, by sabotage, or by other weapons or 
processes. Defense against atomic, biological, or chemical 
warfare is sometimes referred to as “ABC defense.” 

(2) “Emergency” means a sudden condition calling 
for immediate action, such as an enemy attack or a major 
disaster. The period of the emergency includes prepar- 
ing for, undergoing, and recovering from the attack or 
disaster. 

(3) “Passive defense” means any and all measures of 
a nonaggressive nature taken by a Naval or Marine Corps 
activity to reduce the probability and minimize the effect 
of damage in peace or war whether due to natural or man- 
made causes. 
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(4) “Civil defense” means any and all non-aggressive 
measures taken under the Civil Defense Act to protect 
life and property in communities under State and local 
governments. 

(5) “Disaster relief” means the giving of assistance 
to communities under State and local governments in dis- 
asters caused by fire, storm, earthquake, and other 
occurrences. 

8-3. FEDERAL CIVIL DEFENSE.—Section 2 of the Federal 
Civil Defense Act of 1950 declares “It is the policy and 
intent of Congress to provide a plan of civil defense for 
the protection of life and property in the United States 
from attack. It is further declared to be the policy and 
intent of Congress that this responsibility for civil defense 
shall be vested primarily in the several States and their 
political subdivisions: The Federal Government shall 
provide necessary coordination and guidance; shall be 
responsible for the operations of the Federal Civil Defense 
Administration as set forth in this act; and shall pro- 
vide necessary assistance as hereinafter authorized.” 

a. Basic concepts of civil defense.—Federal civil de- 
fense is based on the following concepts: 

(1) All areas of the United States and its possessions 
are subject to sudden attack. 

(2) Atomic, biological, chemical, and other forms 
of warfare would, in all probability, be used in an attack 
to achieve mass destruction of life and property. 

(3) The survival of the Nation would depend on the 
ability of its citizens to: 

(a) Survive the attack. 

(b) Minimize the destructiveness of the attack. 

(c) Continue to maintain support of the fighting 
forces of the United States after the attack. 

(4) Survival of the individual and of the Nation is 
possible through adequate training in individual and 
mutual self-protection. 

8—4. PARTICIPATION IN FEDERAL CIVIL DEFENSE.—Sec- 
tion 302 of the Federal Civil Defense Act provides, at 
the direction of the President, for the use of personnel, 
materials and facilities of departments and agencies of the 
Federal Government in aiding State and local govern- 
ments in civil-defense emergencies. In section 1 of Execu- 
tive Order 10346 the President directs that departments 
and agencies of the Federal Government shall, in con- 
sultation with the Federal Civil Defense Administration, 
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prepare plans for providing its personnel, materials and 
facilities pursuant to the provisions'of section 302 of the 
act. Section 2 of the Executive order further directs 
that departments and agencies of the Federal Govern- 
ment shall prepare plans for maintaining their essential 
functions during a civil-defense emergency. 

a. Department of the Navy participation.—Department 
of the Navy participation in Federal civil defense is re- 
quired under both the act and the Executive order. Under 
the act, participation of civilian employees in the civil 
defense functions of maintaining the activity in which 
employed and of aiding State and local governments, be- 
comes a condition of work during periods of emergency. 

b. Activity participation.—Commands of activities of the 
Department of the Navy, wherever located, will establish 
plans for utilizing civilian employees in maintaining the 
essential functions of the activity or, in other words, 
passively defending the activity. Plans of activities lo- 
cated within the United States, its territories and posses- 
sions, will also include the utilization of civilian employees 
in giving aid to State and local governments, when needed 
in an emergency, and in the utilization of civilian em- 
ployees in the civil defense of communities neighboring 
the activity who are not needed for the passive defense 
of the activity. 

c. Mutual activity-community assistance.—A basic con- 
cept of civil defense is individual self-protection through 
mutual self-protection. In an attack, both the activity 
and the neighboring conrmunities would, in all probability, 
suffer damage. The activity may require help from the 
community, or both may require help from an outside 
source. As both the activity and the community share 
the common problem of preparing for, surviving, and 
recovering from an attack, both should join together for 
mutual self-protection. Commands of activities should be 
familiar with local civil defense plans and should, to the 
fullest extent possible, coordinate plans for the passive de- 
fense of the activity with the plans of local officials for 
the civil defense of the community. 

d. Mutual assistance, Department of Defense activi- 
ties. —Subject to such plans and directives as may be 
issued by higher command, plans of activities will pro- 
vide for the mutual support of Department of Defense 
activities in the area, in order that the essential functions 
of each activity may be maintained as needed during pe- 
riods of emergency. Plans involving the movement of 
substantial numbers of civilian employees outside their 
normal commuting area should be coordinated with area 
commanders, the office of the Federal Civil Defense Ad- 
ministration having jurisdiction in the area, or State and 
local civil defense officials, as appropriate, in regard to 
facilities for housing and feeding the employees. 

8-5. ORGANIZATION OF THE PASSIVE DEFENSE ForcE.— 
The passive defense force is an organization composed of 
civilian employees and/or military personnel, established 
within the activity to reduce the probability and mini- 
mize the effect of damage due to natural or man-made 
causes, and to thus maintain the essential functions of 
the activity in times of emergency. The passive defense 
force operates to defend the activity passively ; to support 


345 


the passive defense of other activities of the Department 
of Defense in the area; to give needed assistance in the 
civil defense of communities neighboring the activity, 
when possible; and to give assistance in disaster relief 
operations. 

a. Passive defense duties.—Depending on the size, loca- 
tion and function of the activity, each member of the 
passive defense force should be trained to perform one 
or more of the following types of service in an emergency : 

Fire 

Guard or Security 
Communication 
Transportation 
Warning 

Shelter Protection 
Evacuation 

First Aid 

Rescue 

Mobile Support 
Supply 

Engineering 

Health Protection 
Decontamination 
Emergency Welfare 
Payroll and Document Protection 
Liaison 

Messenger 

Damage Survey 
ABC Monitoring 


b. Recruiting the passive defense force.—AM of the ci- 
vilian employees of the activity should be afforded an op- 
portunity to volunteer for duty in the passive defense 
force. Acceptance into the passive defense force should 
be based on essentially the same requirements that exist 
in relation to any other type of work that has hazardous 
aspects, namely, a measure of ability and a willingness to 
serve in times of emergency, regardless of when or where 
within the general area of the activity the call to service 
may be. Service in the passive defense force is, in time 
of emergency, subject to the same military control and 
discipline that is exercised over noncombatant military 
personnel. 

c. Volunteers accepted for duty in the passive defense 
force.—Volunteers accepted for duty in the passive de- 
fense force will be placed in category “A.” In selecting 
volunteers, consideration should be given to the necessity 
for an effective civil defense force in the community neigh- 
boring the activity. 

d. Volunteers who are members of military reserves.— 
Volunteers who are members of military reserves, who 
are required to report immediately for military duty in 
time of war, may, at administrative discretion, be placed 
in either category “A” or “B.” 

e. Volunteers not needed for the passive defense force.— 
Volunteers for duty in the passive defense force whose 
services are not needed in category “A” will be placed 
in category “B.” Category “B” employees will be urged 
to enroll in the civil defense force of the neighboring com- 
munity in which they reside. 
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f. Use of category “B” employees in category “A.”.— 
Category “B” employees may be utilized in category “A” 
if and when their services are required. 

g. Employees who do not volunteer for duty in the 
passive defense force.—Employees who do not volunteer 
for duty in the passive defense force will also be placed 
in category “B” and urged to become members of the local 
civil defense organization. Category “B” employees who 
do not become active members of the civil defense force of 
a community neighboring the activity fail to meet a condi- 
tion of work established by law and executive order and 
are not entitled to pay in a period of emergency during 
which no recognized service to the activity or to the com- 
munity is performed. 

h. Status of category “A” and “B” employees.—During 
a period of emergency, employees in both categories “A” 
and “B” continue to be employees of the activity. They 
are entitled to the same pay during an emergency that 
they regularly receive, provided they occupy their emer- 
gency duty assignments. Employees who fail to perform 
their assigned duties forfeit their right to pay during an 
emergency, because of failure to meet a condition of work 
established by law and executive order, unless the failure 
to work is due to no fault of their own. Employees who 


do not report for emergency duty when called will be car- 


ried in an “undetermined” status pending determination 
of their condition and whereabouts. 

i. Benefits under Federal Employees’ Compensation 
Act.—With reference to the utilization of Federal em- 
ployees in civilian defense activities, the Bureau of Em- 
ployees’ Compensation expressed an opinion on Novem- 
ber 30, 1953, “that an officer or an employee of the United 
States who is performing any duty specifically assigned 
to him on proper authority by his official superior and who 
is injured while so engaged is eligible for the benefits of 
the Federal Employees’ Compensation Act irrespective of 
whether he is in a pay status at the time of the injury.” 
Employees in category “A” who are injured while per- 
forming training duties in connection with the passive 
defense of the activity, or who are injured while perform- 
ing passive defense duties during an emergency, suffer 
such injuries while in the performance of official duties 
and are entitled to the same consideration under the act 
they would receive if injured while performing the duties 
of their trade or occupation. Employees in category “B” 
who are injured while performing training duties within 
or at the direction of the activity, or who are injured 
while performing civil defense duties within or at the 
direction of the activity are entitled to the same compensa- 
tion benefits under the act as category “A” employees. 
Category “B” employees who are injured while perform- 
ing training duties in civil defense outside the activity, 
or who are injured while performing civil defense duties 
in the community during an emergency are not, at present, 
covered by the Federal Employees’ Compensation Act. 
These employees are, in some States, covered by State 
compensation laws. 

8-6. OPERATION OF THE PASSIVE DEFENSE Force.—The 
passive defense force operates to reduce the probability 
and minimize the effect of damage, in peace or war, 
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whether the damage is due to natural or to man-made 
causes. In addition to being well organized, the passive 
defense force must be well trained and well led. 

a. Identification.—Suitable identification should be 
furnished the members of the passive defense force, by 
which the identity of the individual, the nature of his 
emergency duties, and his assigned duty station may be 
readily verified. 

b. Training.—Sufficient training to enable the members 
of the passive defense force to perform their individual 
duties under emergency conditions is necessary and should 
be provided for. As the activity, rather than the individ- 
ual, benefits primarily from the training, it should ordi- 
narily be given during regular working hours and credited 
as work time. 

(1) Category “B” employees.—As category “B” em- 
ployees may, when needed, be inducted into the passive 
defense force, such training as may be considered appro- 
priate should be given these employees. Ordinarily, this 
training will be given within the activity during regular 
working hours. 

e. Mobilization.—For the reason that an emergency may 
occur at any time, the passive defense force should be 
capable of prompt mobilization at any hour of the day 
or night. As mobilization may be necessary in an emer- 
gency during which the activity, the community, and com- 
munications between the two have suffered extensive dam- 
age, intermediate mobilization points outside the activity 
should be designated, to which members of the passive 
defense force who are not at work may report for orders 
before proceeding to the activity. 

d. Drills.—Drills to improve the operating efficiency of 
various segments of the passive defense force should be 
conducted from time to time. Drills to test and improve 
the passive defense of the activity should be conducted 
occasionally on an activity-wide basis. Normally, drills 
will be conducted within the activity during regular work- 
ing hours. 

e. Duty status.—Members of the passive defense force 
continue in a duty status as Federal employees and are 
subject to use elsewhere within the general area in the 
event the activity in which they are normally employed 
is damaged beyond further use. 

8-7. THE CIVIL DEFENSE Force.—The civil defense 
force is a non-political organization under the leadership 
of local civil defense officials. The civil defense force with 
which this paragraph is concerned is the force organized 
in communities neighboring Naval and Marine Corps ac- 
tivities, in which the employees of the activity reside. 

a. Importance to the activity—The recovery of an ac- 
tivity from an attack or disaster may depend on the effec- 
tiveness of the help given the activity by the civil defense 
force of the community. Also, the effectiveness of the 
passive defense force of the activity will depend on the 
confidence its members have in the ability of the local 
civil defense force to safeguard the community in which 
their families reside. It is important that commands of 
activities cooperate as closely as possible with civil defense 
officials in developing an effective civil defense force in the 
community. 
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b. Making employees available for civil defense duties.— 
All category “B” employees will be made available for the 
civil defense force, and encouraged to take an active part 
in improving its effectiveness. At the discretion of the ac- 
tivity, members of the passive defense force may assist 
. Civil defense officials in local civil defense force matters. 

e. Records of category “B” employees.—Category “B” 
employees continue to be employees of the activity. As 
their pay during a period of emergency when they are not 
at work within the activity depends on their membership 
and work in the local civil defense force, suitable records 
of category “B” employees should be kept. Commands of 
activities should arrange with local civil defense officials 
to receive authentic information on each category “B” 
employee’s membership in the civil defense force and on 
his work in the force during a period of emergency. 

8-8. DISASTER RELIEF.—Lending aid to State and local 
governments in major disasters is authorized under the 
terms of the Disaster Relief Act. Lending aid to local 
communities in minor disasters is based on long stand- 
ing practice rather than on law. 

a. Administration.—The Federal Civil Defense Admin- 
istrator administers the provisions of the Disaster Re- 
lief Act as well as the provisions of the Federal Civil 
Defense Act. 

b. Major disaster.—A “major disaster” is defined in the 
Disaster Relief Act as any flood, drought, fire, hurricane, 
earthquake, storm, or other catastrophe in any part of the 
United States, Alaska, Hawaii, Puerto Rico or the Virgin 
Islands which, in the determination of the President, is 
or threatens to be of sufficient severity and magnitude to 
warrant disaster assistance by the Federal Government. 

c. Lending aid.—Section 3 of the act provides that “Fed- 
eral agencies are hereby authorized when directed by the 
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President to provide assistance (a) by utilizing or lending, 
with or without compensation therefor, to States and local 
governments their equipment, supplies, facilities, person- 
nel, and other resources * * *.” 

d. Use of passive defense force.—Operations under the 
Civil Defense Act are similar in many ways to operations 
under the Disaster Relief Act. The passive defense force 
should, therefore, be utilized for both operations. 

e. Use of category “B” employees.—Category “B” em- 
ployees may be utilized. as needed, in disaster relief oper- 
ations. 

f. Minor disasters.—Lending aid tq local communities in 
fighting fires, rescue operations, and similar occasions is 
based on reciprocal agreements between activities and 
neighboring communities. Such agreements are not based 
on law and their validity has been questioned by the 
Comptroller General. However, in 32 Comp. Gen. 91; B- 
102097 of Aug. 13, 1952, the practice of lending aid to local 
communities was accepted by the Comptroller General 
with the understanding that action would be taken toward 
the enactment of legislation that would provide a legal 
basis for the practice. Action toward the enactment of 
the legislation has been taken by the Secretary of Defense. 
See, also, paragraph 035500, Navy Comptroller Manual. 

8-9. VOLUNTEER PROTECTIVE Forces.—Chiefs of bureaus 

and offices concerned with security and protective meas- 
ures may issue instructions, supplementing this Instruc- 
tion, to provide for the utilization of civilian employees, 
on a voluntary basis, to augment guard, firefighting and 
other protective services. 
- a. Clearance.—Instructions relating to the use of ci- 
vilian employees as members of voluntary protective 
forces will be referred to the Chief of Industrial Relations 
prior to issuance. 


APPENDIX C 


MUTUAL FIRE-FIGHTING ASSISTANCE AGREEMENT 


THIS AGREEMENT, made and entered into this 
day of —— h. 19——., by and between 
and the Commanding Officer, 

WITNESSETH : 

WHEREAS, each of the parties hereto maintains equip- 
ment and personnel for the suppression of fires within its 
own jurisdiction and areas, and 

WHEREAS, the parties hereto desire to augment the 
fire protection available in their various establishments, 
districts, agencies, and municipalities in the event of large 
fires or conflagrations, and 

WHEREAS, it is the policy of the Navy Department 
and of the municipalities or other districts, and of their 
governing bodies to conclude such agreements wherever 
practicable, and 

WHEREAS, it is mutually deemed sound, desirable, 
practicable, and beneficial for the parties to this agree- 
ment to render assistance to one another in accordance 
with these terms, 


THEREFORE IT BE AGREED THAT 

1. Whenever it is deemed advisable by the senior officer 
of a fire department belonging to a party to this agree- 
ment, or by the senior officer of any such fire department 
actually present at any fire, to request fire-fighting as- 
sistance under the terms of this agreement, he is author- 
ized to do so, and the senior officer on duty of the fire 
department receiving the request shall forthwith take the 
following action: 

a. Immediately determine if apparatus and personnel 
can be spared in response to the call. 

b. What apparatus and personnel might most effectively 
be dispatched. 

e. The exact mission to be assigned in accordance with 
the detailed plan and procedures of operation drawn in 
accordance with this agreement by the technical heads 
of the fire department involved. 

d. Forthwith dispatch such apparatus and personnel, 
as, in the judgment of the senior officer receiving the call 
should be sent, with complete instructions as to mission, 
in accordance with the terms of this agreement, provided, 
however, that when a call for assistance is received by 
a Navy fire department, it shall be referred to the Com- 
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manding Officer of the activity concerned, or his duly 
authorized Duty Officer, before any equipment or per- 
sonnel is dispatched. 

2. The rendering of assistance under the terms of this 
agreement shall not be mandatory, but the party receiv- 
ing the request for assistance should immediately inform 
the requesting service if, for any reason, assistance cannot 
be rendered. 

3. The party requesting assistance under this agreement 
shall be responsible for the expenses of providing lubri- 
cating oil, motor fuel, and welfare items for fire fighters 
to the extent of supplies available at the time of request 
incurred or used by the other party, in connection with 
the rendering of emergency assistance. And provided 
further that all parties shall exercise due diligence in 
returning lost equipment to the rightful owner. 

4. The technical head of the fire department of the re- 
questing service shall assume full charge of the operations, 
but if he specifically requests a senior officer of a fire de- 
partment furnishing assistance to assume command, he 
shall not, by relinquishing command, be relieved of his 
responsibility for the operation. Provided, that the ap- 
paratus, personnel, and equipment of the agency rendering 
assistance shall be under the immediate supervision of 
and shall be the immediate responsibility of the senior 
officer of the fire department rendering assistance. 

5. The technical heads of the fire departments of the 
parties to this agreement are authorized and directed to 
meet and draft detailed plans and procedures of operation 
necessary to effectively implement this agreement. Such 
plans and procedures of operations shall become effective 
upon ratification by the signatory parties. 

6. This agreement shall become effective upon the date 
hereof and shall remain in full force and effect until can- 
celled by mutual agreement of the parties hereto or by 
written notice by one party to the other party, giving 
ten (10) days’ notice of said cancellation. 

IN WITNESS WHEREOF, the parties hereto have 
executed this agreement at on 
the day and year first above written. 


APPENDIX D 


PUBLIC LAWS, AMENDMENTS, AND EXECUTIVE ORDERS 
PERTAINING TO CIVIL DEFENSE 


1. PUBLIC LAW 920 
2. AMENDMENTS TO PUBLIC LAW 920 4. EXECUTIVE ORDER 10529 


PUBLIC LAW 920—81st CONGRESS 
Chapter 1228-—2d Session 
[H. R. 9798] 
An Act 


To authorize a Federal civil defense program, and for other 


purposes. 


Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress as- 
sembled, That this act may be cited as the “Federal Civil 
Defense Act of 1950”. 
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DECLARATION OF POLICY 


Sec. 2. It is the policy and intent of Congress to provide 
a plan of civil defense for the protection of life and proper- 
ty in the United States from attack. It is further declared 
to be the policy and intent of Congress that this responsi- 
bility for civil defense shall be vested primarily in the 
several States and their political subdivisions. The Fed- 
eral Government shall provide necessary coordination and 
guidance; shall be responsible for the operations of the 
Federal Civil Defense Administration as set forth in this 
act; and shall provide necessary assistance as hereinafter 
authorized. 

DEFINITIONS 


Sec. 3. As used in this act— 

(a) The term “attack” means any attack or series of 
attacks by an enemy of the United States causing, or 
which may cause, substantial damage or injury to civilian 
property or persons in the United States in any manner by 
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sabotage or by the use of bombs, shellfire, or atomic, radio- 
logical, chemical, bacteriological, or biological means or 
other weapons or processes ; 

(b) The term “civil defense” means all those activities 
and measures designed or undertaken (1) to minimize the 
effects upon the civilian population caused or which would 
be caused by an attack upon the United States, (2) to 
deal with the immediate emergency conditions which 
would be created by any such attack, and (3) to effectuate 
emergency repairs to, or the emergency restoration of, 
vital utilities and facilities destroyed or damaged by any 
such attack. Such term shall include, but shall not be 
limited to, (A) measures to be taken in preparation for 
anticipated attack (including the establishment of ap- 
propriate organizations, operational plans, and supporting 
agreements; the recruitment and training of personnel; 
the conduct of research ; the procurement and stockpiling 
of necessary materials and supplies ; the provision of suit- 
able warning systems; the construction or preparation of 
shelters, shelter areas, and control centers; and, when 
appropriate, the non-military evacuation of civil popula- 
tion) ; (B) measures to be taken during attack (including 
the enforcement of passive defense regulations prescribed 
by duly established military or civil authorities; the eva- 
cuation of personnel to shelter areas; the control of traffic 
and panic; and the control and use of lighting and civil 
communications); and (C) measures to be taken follow- 
ing attack (including activities for fire fighting; rescue, 
emergency medical, health and sanitation services; moni- 
toring for specific hazards of special weapons ; unexploded 
bomb reconnaissance ; essential debris clearance ; emergen- 
cy welfare measures; and immediately essential emer- 
gency repair or restoration of damaged vital facilities) ; 

(c) The term “organizational equipment” means equip- 
ment determined by the Administrator to be (1) necessary 
to a civil defense organization, as distinguished from 
Personal equipment, and (2) of such a type or nature as to 
require it to be financed in whole or in part by the Federal 
Government. It shall not be construed to include those 
items which the local community normally utilizes in 
combating local disasters except when required in unusual 
quantities dictated by the requirements of the civil defense 
plans; 

(d) The word “materials” shall include raw materials, 
supplies, medicines, equipment, component parts and tech- 
nical information and processes necessary for civil 
defense; 

(e) The word “facilities”, except as otherwise provided 
in this Act, shall include buildings, shelters, utilities, and 
land; 

(f) The term “United States” or “States” shall include 
the several States, the District of Columbia, the Terri- 
tories, and the possessions of the United States; and 

(g) The term “neighboring countries” shall include 
Canada and Mexico. 


TITLE I—ORGANIZATION 
FEDERAL CIVIL DEFENSE ADMINISTRATION 


Sec. 101. (a) There is hereby established in the execu- 
tive branch of the Government a Federal Civil Defense 
Administration (hereinafter referred to as the “Admini- 
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stration”) at the head of which shall be a Federal Civil 
Defense Administrator appointed from civilian life by 
the President, by and with the advice and consent of the 
Senate. The Federal Civil Defense Administrator (here- 
inafter referred to as the “Administrator”) shall receive 
compensation at the rate of $17,500 per year. 

(b) There shall be in the Administration a Deputy 
Administrator who shall be appointed from civilian life 
by the President, by and with the advice and consent of 
the Senate, and who shall receive compensation at the 
rate of $16,000 per year. The Deputy Administrator shall 
perform such functions as the Administrator shall pre- 
scribe and shall act for, and exercise the powers and 
perform the duties of, the Administrator during his ab- 
sence or disability. 

(c) The Administrator shall perform his functions sub- 
ject to the direction and control of the President. 


CIVIL DEFENSE ADVISORY COUNCIL 


Sec. 102. (a) There is hereby created a Civil Defense 
Advisory Council, hereinafter referred to as the Council, 
which shall advise and consult with the Administrator 
with respect to general or basic policy matters relating 
to civil defense. The Council shall consist of the Admin- 
istrator, who shall be chairman, and twelve additional 
members to be appointed by the President, of whom three 
members shall be representative of the State governments, 
three members shall be representative of the political sub- ` 
divisions of the States and the remaining members shall 
be selected among the citizens of the United States of 
broad and varied experience in matters affecting the pub- 
lic interest, other than officers and employees of the 
United States (including any department or agency of 
the United States) who, as such, regularly receive com- 
pensation for current services. The following organiza- 
tions shall be invited to establish panels of names for the 
members representative of the States and the political sub- 
divisions thereof : 

The Council of State Governments. 

The Governor's Conference. 

The American Municipal Association. 

The United States Conference of Mayors. 

The representatives of the States and the political sub- 
divisions thereof appointed by the President shall be se- 
lected from the panels established by the above-mentioned 
organizations. Not more than a majority of two of the 
members shall be appointed to the Council from the same 
political party. Each member shall hold office for a term 
of three years, except that (1) any member appointed to 
fill a vacancy occurring prior to the expiration of the term 
for which his predecessor was appointed, shall be ap- 
pointed for the remainder of such term; and (2) the terms 
of office of the members first taking office after the date 
of the enactment of this act shall expire, as designated by 
the President at the time of appointment, four at the 
end of one year, four at the end of two years and four 
at the end of three years, after the date of the enactment 
of this act. The Council shall meet at least once in each 
calendar year and at such other times as the Administra- 
tor shall determine that its advice and counsel will be of 
assistance to the program. 
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(b) The Administrator may appoint such other ad- 
visory committees as are deemed necessary. 

(c) The members of the Council and the members of 
any other advisory committees, other than the Admin- 
istrator, may be compensated at rates not in excess of 
those prescribed in section 401 (b) of this act. 


TITLE II—POWERS AND DUTIES 
DETAILED FUNCTIONS OF ADMINISTRATION 


Sec. 201. The Administrator is authorized, in order to 
carry out the above mentioned purposes, to— 

(a) prepare national plans and programs for the civil 
defense of the United States, making such use of plans and 
programs previously initiated by the National Security 
Resources Board as is feasible; sponsor and direct such 
plans and programs; and request such reports on State 
plans and operations for civil defense as may be necessary 
to keep the President, the Congress and the several States 
advised of the status of civil defense in the United States ; 

(b) delegate, with the approval of the President, to the 
several departments and agencies of the Federal Govern- 
ment appropriate civil defense responsibilities, and re- 
view and coordinate the civil defense activities of the 
departments and agencies with each other and with the 
activities of the States and neighboring countries; 

(c) make appropriate provision for necessary civil de- 
fense communications and for dissemination of warnings 
of enemy attacks to the civilian population ; 

(d) study and develop civil defense measures designed 
to afford adequate protection of life and property, includ- 
ing, but not limited to, research and studies as to the best 
methods of treating the effects of attacks; developing 
shelter designs and materials for protective covering or 
construction; and developing equipment or facilities and 
effecting the standardization thereof to meet civil defense 
requirements ; 

(e) conduct or arrange, by contract or otherwise, for 
training programs for the instruction of civil defense of- 
ficials and other persons in the organization, operation, 
and techniques of civil defense ; conduct or operate schools 
or classes, including the furnishing of subsistence and 
quarters for trainees and instructors subject to reimburse- 
ment on terms prescribed by the Administrator; and pro- 
vide instructors and training aids as deemed necessary : 
Provided, That not more than one national civil defense 
college and three civil defense technical training schools 
shall be established under the authority of this subsection : 
Provided further, That no land shall be acquired and no 
buildings shall be constructed pursuant to this subsection 
unless specifically authorized by the Congress ; 

(f) publicly disseminate appropriate civil defense in- 
formation by all appropriate means ; 

(g) assist and encourage the States to negotiate and 
enter into interstate civil defense compacts; review the 
terms and conditions of such proposed compacts in order 
to assist to the extent feasible in obtaining uniformity 
therein and consistency with the national civil defense 
plans and programs; assist and coordinate the activities 
thereunder; aid and assist in encouraging reciprocal civil 
defense legislation by the States which will permit the 
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furnishing of mutual aid for civil defense purposes in the 
event of an attack which cannot be adequately met or 
controlled by a State or political subdivision thereof 
threatened with or undergoing an attack: Provided, That 
a copy of each such civil defense compact shall be trans- 
mitted promptly to the Senate and the House of Repre- 
sentatives. The consent of the Congress shall be granted 
to each such compact, upon the expiration of the first 
period of sixty calendar days of continuous session of the 
Congress following the date on which the compact is 
transmitted to it; but only if, between the date of trans- 
mittal and expiration of such sixty-day period, there has 
not been passed a concurrent resolution stating in sub- 
stance that the Congress does not approve the compact: 
Provided, That nothing in this subsection shall be con- 
strued as preventing Congress from withdrawing at any 
time its consent to any such compact; 

(h) procure by condemnation or otherwise, construct, 
lease, transport, store, maintain, renovate or distribute 
materials and facilities for civil defense, with the right to 
take immediate possession thereof: Provided, That facili- 
ties acquired by purchase, donation, or other means of 
transfer may be occupied, used, and improved for the 
purposes of this act, prior to the approval of title by the 
Attorney General as required by section 355 of the Re- 
vised Statutes, as amended (40 U. S. C. 255) : Provided 
further, That the Administrator shall report not less often 
than quarterly to the Congress all property acquisitions 
made pursuant to this subsection: Provided further, That 
on and after January 1, 1952, the Administrator shall not 
acquire any land, or any interest therein, pursuant to the 
provisions of this subsection unless such acquisition shall 
first have been specifically authorized by the Congress. 

(i) make financial contributions, on the basis of pro- 
grams or projects approved by the Administrator, to the 
States for civil defense purposes, including, but not lim- 
ited to the, procurement, construction, leasing, or reno- 
vating of materials and facilities. Such contributions 
shall be made on such terms or conditions as the Admin- 
istrator shall prescribe, including, but not limited to, the 
method of purchase, the quantity, quality, or specifications 
of the materials or facilities, and such other factors or 
care or treatment to assure the uniformity, availability, 
and good condition of such materials or facilities: Pro- 
vided, That, except as otherwise provided in section 303 
(d) of this act, no contributions shall be made for State 
or local personnel and administrative expenses, or for 
items of personal equipment for State or local workers, 
or for the procurement of land: Provided further, That 
the amounts authorized to be contributed by the Admin- 
istrator to each State for organizational equipment shall 
be equally matched by such State from any source it de- 
termines is consistent with its laws: Provided further, 
That financial contributions to the States for shelters and 
other protective facilities shall be determined by taking 
the amount of funds appropriated or available to the Ad- 
ministrator for such facilities in each fiscal year and 
apportioning same among the States in the ratio which 
the urban population of the critical target areas (as de- 
termined by the Administrator, after consultation with 
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the Secretary of Defense) in each State, at the time of 
the determination, bears to the total urban population of 
the critical target areas of all of the States: Provided 
further, That the amounts authorized to be contributed 
by the Administrator to each State for such shelters and 
protective facilities shall be equally matched by such State 
from any source it determines is consistent with its laws 
and, if not matched within a reasonable time, the Admin- 
istrator may reallocate same to other States on the for- 
mula outlined above: Provided further, That the value 
of any land contributed by any State or political sub- 
division thereof shall be excluded from the computation 
of the State share: Provided further, That the amounts 
paid to any State under this subsection shall be expended 
solely in carrying out the purposes set forth herein and 
in accordance with State civil defense programs or proj- 
ects approved by the Administrator: Provided further, 
That the Administrator shall make no contribution to- 
ward the cost of any program or project for the procure- 
ment, construction, or leasing of any facility which (1) 
is intended for use, in whole or in part, for any purpose 
other than civil defense and (2) is of such kind that upon 
completion it will, in his judgment, be capable of pro- 
ducing sufficient revenue to provide reasonable assurance 
of the retirement or repayment of such cost, except that 
(subject to the foregoing provisos of this subsection) he 
may make contribution to any State toward that portion 
of the cost of the construction, reconstruction, or enlarge- 
ment of any facility which he shall determine to be di- 
rectly attributable to the incorporation in such facility 
of any feature of construction or design not necessary for 
the principal intended purpose thereof but which is, in 
his judgment, necessary for the use of such facility for 
civil defense purposes. Whenever the Administrator, 
after reasonable notice and opportunity for hearing the 
State, finds that there is a failure to expend funds in 
accordance with the terms and conditions governing the 
Federal contribution for such approved programs or proj- 
ects, the Administrator shall notify such State that fur- 
ther payments will not be made to the State from ap- 
propriations under this act or from funds otherwise avail- 
able for the purposes of this act (or in his discretion from 
appropriations under this act:or from funds otherwise 
available for the purposes of this act for any approved 
program or project with respect to which there is such 
failure to comply) until he is satisfied that there will no 
longer be any such failure. Until he is so satisfied, the 
Administrator shall either withhold the payment of any 
financial contributions to such State, or limit payments 
to the program or project with respect to which there is 
substantial compliance with the terms and conditions 
governing the Federal contribution for such program or 
project: Provided, That the Administrator shall report 
not less often than quarterly to the Congress all contri- 
butions made pursuant to this subsection. 

(j) arrange for the sale or disposal of materials and 
facilities found by the Administrator to be unnecesSary 
or unsuitable for civil defense purposes in the same man- 
ner as provided for excess property in the Federal Proper- 
ty and Administrative Services Act of 1949, as amended, 
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and any funds received as proceeds from the sale or 
other disposition of such materials and facilities shall be 
covered into the Treasury as miscellaneous receipts. 


RELATION OF DEFENSE PRODUCTION AcT OF 1950 To CIVIL 
DEFENSE 


Sec. 202. The terms “national defense” or “defense” as 
used in title II of the Defense Production Act of 1950 
shall be construed to include “civil defense” as defined 
in this act. 


MUTUAL Alp Pacts BETWEEN STATES AND NEIGHBORING 
COUNTRIES 


SEC. 203. The Administrator shall give all practicable 
assistance to States in arranging, through the Department 
of State, mutual civil defense aid between the States and 
neighboring countries. 


IDENTITY INSIGNIA 


Sec. 204. The Administrator may prescribe insignia, 
arm bands, and other distinctive articles (including de- 
signs previously covered under Letters Patent which were 
assigned to the United States and held by the Office of 
Civilian Defense created by Executive Order No. 8757 
issued May 20, 1941) which may be manufactured for or 
possessed or worn by persons engaged in civil defense acti- 
vities pursuant to rules and regulations for the manufac- 
ture, possession, or wearing thereof established by the 
Administrator. The manufacture, possession, or wearing 
of any such insignia, arm band, or other distinctive article 
otherwise than in accordance with such rules and regula- 
tions Shall be unlawful and shall subject such person to 
a fine of not more than $1,000 or imprisonment of not more 
than one year, or both. 


TITLE ITI—EMERGENCY AUTHORITY 


NATIONAL EMERGENCY FOR CIVIL DEFENSE PURPOSES 


SEC. 301. The provisions of this title shall be operative 
only during the existence of a state of civil defense emer- 
gency (referred to hereinafter in this title as “emergen- 
cy”). The existence of such emergency may be proclaimed 
by the President or by concurrent resolution of the Con- 
gress if the President in such proclamation, or the Con- 
gress in Such resolution, finds that an attack upon the 
United States has occurred or is anticipated and that the 
national safety therefor requires an invocation of the pro- 
visions of this title. Such emergency also shall exist with 
respect to any designated geographic area or areas of the 
United States when the President determines that any such 
attack has been made upon or is anticipated within such 
area or areas, and directs the Administrator to proceed 
pursuant to the provisions of this title with respect to 
such area or areas. Any such emergency shall terminate 
upon the proclamation of the termination thereof by the 
President, or the passage by the Congress of a concurrent 
resolution terminating such emergency. 


UTILIZATION OF FEDERAL DEPARTMENTS AND AGENCIES 


Sec. 302. During the period of such emergency, under 
such terms and conditions as to donation, compensation, 
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or return as may be prescribed, and solely for civil defense 
purposes, the President may direct, after taking into con- 
Sideration the military requirements of the Department 
of Defense, any Federal department or agency to provide, 
and such departments and agencies are hereby authorized 
to provide— 

(a) their personnel, materials, and facilities to the 
Administrator for the aid of the States; 

(b) emergency shelter by construction or otherwise; 
and 

(c) on public or private lands, protective and other 
work essential for the preservation of life and property, 
for clearing debris and wreckage, and for making emer- 
gency repairs to, and temporary replacement of, com- 
munications, hospitals, utilities, transportation facilities, 
or public facilities of States or their political subdivisions 
damaged or destroyed by attack. 


EMERGENCY POWERS 


Sec. 303. During the period of such emergency, the Ad- 
ministrator is authorized to— 

(a) exercise the authority contained in section 201 (h) 
without regard to the limitation of any existing law, in- 
cluding the provisions of the act of June 30, 1932, as 
amended (40 U. S. C. 278a), and section 3709 of the Re- 
vised Statutes, as amended (41 U. S. C. 5), and section 
3734 of the Revised Statutes, as amended (40 U. S. C. 259 
and 267), and the Federal Property and Administrative 
Services Act of 1949, as amended; 

(b) sell, lease, lend, transfer, or deliver materials or 
perform services for civil defense purposes on such terms 
and conditions as the Administrator shall prescribe and 
without regard to the limitations of existing law: Pro- 
vided, That any funds received from the sale or other 
disposition of materials or for services shall be deposited 
to the credit of appropriations currently available and 
made pursuant to this act and shall be available for ex- 
penditure for the purposes of such appropriations; 

(c) coordinate and direct, for civil defense purposes, 
the relief activities of the various departments and agen- 
cies of the United States as provided in section 302 hereof ; 

(d) reimburse any State, including any political subdi- 
visions thereof, for the compensation paid to and the 
transportation, subsistence, and maintenance expenses of 
any employees while engaged in rendering civil defense aid 
outside the State and to pay fair and reasonable compen- 
sation for the materials of the State government or any 
political subdivision utilized or consumed outside of the 
State, including any transportation costs, in accordance 
with rules and regulations prescribed by the Administra- 
tor. As used in this subsection, the term ‘‘employees” 
shall include full- or part-time paid, volunteer, auxiliary, 
and civil defense workers subject to the order or control 
of a State government or any political subdivision thereof, 
and such employees shall not be deemed by reason of such 
reimbursement to be employees or appointees of the United 
States; 

(e) provide financial assistance for the temporary re- 
lief or aid of any civilian injured or in want as the re- 
sult of any attack; and 
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(f) employ temporarily additional personnel without 
regard to the civil-service laws and to incur such obliga- 
tions on behalf of the United States as may be required 
to meet the civil defense requirements of an attack or 
of an anticipated attack. 

During the period of any such emergency, the Adminis- 
trator shall transmit quarterly to the Congress a detailed 
report concerning all action taken pursuant to this 
section. 

IMMUNITY FROM SUIT 


Sec. 304. The Federal Government shall not be liable 
for any damage to property or for any death or personal 
injury occurring directly or indirectly as a result of the 
exercise or performance of, or failure to exercise or 
perform, any function or duty, by any Federal agency 
or employee of the Government, in carrying out the pro- 
visions of this title during the period of such emergency. 
Nothing contained in this section shall affect the right 
of any person to receive any benefit or compensation to 
which he might otherwise be entitled under the Federal 
Employees’ Compensation Act, as amended (5 U. S. C. 
751), or any other act of Congress providing for any 
pension or retirement. 


WAIVER OF ADMINISTRATIVE PROCEDURE ACT 


Sec. 305. During the period of such emergency, the 
functions and duties exercised under this act shall be 
excluded from the operation of the Administrative Pro- 
cedure Act (60 Stat. 237), except as to the requirements 
of section 3 thereof. 


COMPENSATION FOR NONGOVERNMENTAL PROPERTY ACQUIRED 


Sec. 306. (a) Except in the case of property acquired 
pursuant to section 201 (h) of this act in conformity 
with the provisions of the Federal Property and Adminis- 
trative Services Act of 1949, as amended, or through 
judicial proceedings for condemnation, the Administrator 
Shall promptly determine the amount of the compensation 
to be paid for any property (other than that of the 
Federal Government or any department or agency there- 
of) or the use thereof acquired pursuant to this act, but 
each such determination shall be made as of the time it 
is acquired in accordance with the provisions for just 
compensation in the fifth amendment to the Constitution 
of the United States. If the person entitled to receive 
the amount so determined by the Administrator as just 
compensation is unwilling to accept the same as full and 
complete compensation for such property or the use there- 
of, he shall be paid promptly 75 per centum of such 
amount and shall be entitled to recover from the United 
States, in an action brought in the Court of Claims, or, 
without regard to whether the amount involved exceeds 
$10,000, in any district court of the United States, within 
three years after the date of the Administrator’s award, 
such additional amount, if any, which, when added to the 
amount so paid to him, shall be just compensation. 

(b) Whenever the Administrator determines that any 
real property acquired by him is no longer needed for 
the purposes of this act, he shall, if the original owner 
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desires the return of the property and pays to the Ad- 
ministrator the fair value thereof, return such property 
to such owner. In the event the Administrator and the 
original owner do not agree as to the fair value of such 
property, the fair value shall be determined by three 
appraisers, one of whom shall be chosen by the Adminis- 
trator, one by the original owner, and the third by the 
first two appraisers; the expenses of such determination 
shall be paid in equal shares by the Government and the 
original owner. 

(c) Whenever the need for the purposes of this act 
of any personal property acquired under this act shall 
terminate, the Administrator may dispose of such property 
on such terms and conditions as he shall deem appropri- 
ate, but to the extent feasible and practicable he shall 
give to the former owner of any property so diSposed of an 
opportunity to reacquire it (1) at its then fair value as 
determined by the Administrator, or (2) if it is to be 
disposed of (otherwise than at a public sale of which 
he shall give reasonable notice) at less than such value, 
at the highest price any other person is willing to pay 
therefor: Provided, That this opportunity to reacquire 
need not be given in the case of fungibles or items having 
a fair value of less than $1,000. 


TERMINATION 


Sec. 307. The provisions of this title shall terminate 
on June 30, 1954, or on such earlier date as may be 
prescribed by concurrent resolution of the Congress. 


' TITLE IV—GENERAL PROVISIONS 
ADMINISTRATIVE AUTHORITY 


Sec. 401. For the purpose of carrying out his powers 
and duties under this act, the Administrator is authorized 
to— | 

(a) employ civilian personnel for duty in the United 
States, including the District of Columbia, or elsewhere, 
subject to the civil-service laws, and to fix the compensa- 
tion of such personnel in accordance with the Classifica- 
tion Act of 1949, as amended; and subject to the standards 
and procedures of that Act, to place not more than twenty- 
two positions in grades 16, 17, and 18 of the General Sched- 
ule established by that Act, and any such positions shall be 
additional to the number authorized by section 505 of 
that Act; and, notwithstanding the provisions of any 
other law, except those imposing restrictions upon dual 
compensation, employ, in a civilian capacity, with the ap- 
proval of the President, not to exceed twenty-five retired 
personnel of the armed services on a full- or part-time 
basis without loss or reduction of or prejudice to their 
retired status; 

(b) employ not more than one hundred such part-time 
or temporary advisory personnel (including not to exceed 
twenty-five subjects of the United Kingdom and the 
Dominion of Canada) as are deemed necessary in carry- 
ing out the provisions of this Act. Persons holding other 
offices or positions under the United States for which they 
receive compensation, while serving as members of such 
committees, shall receive no additional compensation for 
such service. Other members of such committees and 
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other part-time or temporary advisory personnel so em- 
ployed may serve without compensation or may receive 
compensation at a rate not to exceed $50 for each day of 
service, as determined by the Administrator ; 

(c) utilize the services of Federal agencies and, with 
the consent of any State or local government, accept and 
utilize the services of State and local civil agencies; estab- 
lish and utilize such regional and other offices as may be 
necessary; utilize such voluntary and uncompensated 
services by individuals or organizations as may from time 
to time be needed; and authorize the States to establish 
and organize such individuals and organizations into units 
to be known collectively as the United States Civil Defense 
Corps: Provided, That the members of such corps shall 
not be deemed by reason of such membership to be ap- 
pointees or employees of the United States; 

(d) notwithstanding any .other provisions of law, ac- 
cept gifts of supplies, equipment, and facilities; and uti- 
lize or distribute same for civil defense purposes in accord- 
ance with the provisions of this act; 

(e) reimburse any Federal agency for any of its ex- 
penditures or for compensation of its personnel and uti- 
lization or consumption of its materials and facilities 
under this act to the extent funds are available; 

(f) purchase such printing, binding, and blank-book 
work from public, commercial, or private printing estab- 
lishments or binderies as he may deem necessary upon 
orders placed by the Public Printer or upon waivers is- 
sued in accordance with section 12 of the Printing Act 
approved January 12, 1895, as amended; and 

(g) prescribe such rules and regulations ás may be 
necessary and proper to carry out any of the provisions 
of this act, and, without being relieved of his responsibility 
therefor, perform any of the powers and duties vested in 
him through or with the aid of such officials of the Ad- 
ministration as he may designate. 


EXEMPTION FROM CERTAIN PROHIBITIONS 


Sec. 402. The authority granted in subsections 401 (b) 
and (c) shall be exercised in accordance with regulations 
of the President who may also provide by regulation for 
the exemption of persons employed or whose services are 
utilized under the authority of said subsections from the 
operation of sections 281, 283, 284, 434, and 1914 of title 
18 of the United States Code and section 190 of the Re- 
vised Statutes (5 U. S. C. 99). 


SECURITY REGULATIONS 


Sec. 403. (a) The Administrator shall establish such 
security requirements and safeguards, including restric- 
tions with respect to access to information and property 
as he deems necessary. No employee of the Administra- 
tion shall be permitted to have access to information or 
property with respect to which access restrictions have 
been established under this section, until it shall have been 
determined that no information is contained in the files of 
the Federal Bureau of Investigation or any other investi- 
gative agency of the Government indicating that such 
employee is of questionable loyalty or reliability for 
security purposes, or if any such information is so 
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disclosed, until the Federal Bureau of Investigation 
shall have conducted a full field investigation con- 
cerning such person and a report thereon shall have 
been evaluated in writing by the Administrator. No 
such employee shall occupy any position determined by 
the Administrator to be of critical importance from the 
standpoint of national security until a full field investiga- 
tion concerning such employee shall have been conducted 
by the Civil Service Commission and a report thereon 
- shall have been evaluated in writing by the Administra- 
tor. In the event such full field investigation by the Civil 
Service Commission develops any data reflecting that 
such applicant for a position of critical importance is of 
questionable loyalty or reliability for security purposes, 
or if the Administrator for any other reason shall deem 
it to be advisable, such investigation shall be discontinued 
and a report thereon shall be referred to the Administra- 
tor for his evaluation in writing. Thereafter the Admin- 
istrator may refer the matter to the Federal Bureau of In- 
vestigation for the conduct of a full field investigation by 
such Bureau. The result of such latter investigation by 
such Bureau shall be furnished to the Administrator for 
his action. 

(b) Each Federal employee of the Administration, ex- 
cept the subjects of the United Kingdom and the Dominion 
of Canada specified in section 401 (b) of this act, shall 
execute the loyalty oath or appointment affidavits pre- 
scribed by the Civil Service Commission. Each person 
other than a Federal employee who is appointed to serve 
in a State or local organization for civil defense shall be- 
fore entering upon his duties, take an oath in writing 
before a person authorized to administer oaths, which 
oath shall be substantially as follows: 

“L , do solemnly swear (or affirm) 
that I will support and defend the Constitution of the 
United States against all enemies, foreign and domestic ; 
that I will bear true faith and allegiance to the same; 
that I take this obligation freely, without any mental 
reservation or purpose of evasion; and that I will well 
and faithfully discharge the duties upon which I am 
about to enter. 

“And I do further swear (or affirm) that I do not 
advocate, nor am I a member or an affiliate of any or- 
ganization, group, or combination of persons that ad- 
vocates the overthrow of the Government of the United 
States by force or violence; and that during such time 
as I am a member of the (name of civil defense organi- 
zation), I will not advocate nor become a member or an 
affiliate of any organization, group, or combination of 
persons that advocates the overthrow of the Government 
of the United States by force or violence.” 

Any person who shall be found guilty of having falsely 
taken such oath shall be punished as provided in 18 
U. 8. C. 1621. 


TRANSFERS TO ADMINISTRATION 


Sec. 404. The functions, property, and personnel of the 
Federal Civil Defense Administration established by 
Executive Order Numbered 10186, issued December 1, 
1950, are hereby transferred to the Administration estab- 
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lished by this act, and the President may transfer to the 
Administration such functions, property, and personnel 
of the National Security Resources Board concerned with 
civil defense activities as he deems necessary to carry 
out the purposes of this act. 


UTILIZATION OF EXISTING FACILITIES 


Sec. 405. In performing his duties, the Administrator 
Shall (1) cooperate with the various departments and 
agencies of the Government; (2) utilize to the maximum 
extent the existing facilities and resources of the Federal 
Government, and, with their consent, the facilities and 
resources of the States and local political subdivisions 
thereof, and of other organizations and agencies; and 
(3) refrain from engaging in any form of activity which 
would duplicate or parallel activity of any other Federal 
department or agency unless the Administrator, with 
the written approval of the President, shall determine 
that such duplication is necessary to accomplish the 
purposes of this act. 


ANNUAL REPORT TO CONGRESS 


Sec. 406. The Administrator shall annually submit a 
written report to the President and the Congress covering 
expenditures, contributions, work, and accomplishments 
of the Administration, pursuant to this act, accompanied 
by such recommendations as he shall deem appropriate. 


APPLICABILITY OF ACT 


Sec. 407. The provisions of this act shall be applicable 
to the United States, its States, Territories and posses- 
sions, and the District of Columbia, and their political 
subdivisions. 


APPROPRIATIONS AND TRANSFERS OF FUNDS 


Sec. 408. There are hereby authorized to be appro- 
priated such amounts as may be necessary to carry out 
the provisions of this act. Funds made available for 
the purposes of this act may be allocated or transferred 
for any of the purposes of this act, with the approval 
of the Bureau of the Budget, to any agency or Govern- 
ment corporation designated to assist in carrying out this 
act: Provided, That each such allocation or transfer shall 
be reported in full detail to the Congress within thirty 
days after such allocation or transfer. 


RECONSTRUCTION FINANCE CORPORATION 


Sec. 409. To aid in carrying out the purposes of this 
act, the Administrator is authorized to certify to the 
Reconstruction Finance Corporation as to the necessity 
under its Civil Defense Program of purchasing securities 
or making a loan or loans (including participations there- 
in and guarantees thereof) for the purpose of aiding 
in financing projects for civil defense purposes, and the 
Reconstruction Finance Corporation upon such certifica- 
tion by the Administrator is hereby authorized to pur- 
chase such securities or to make such loan or loans (in- 
cluding participations therein and guarantees thereof) 
with maturities not to exceed fifty years and on such 
terms and conditions as the Corporation may determine 
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except that any such purchases of securities or loans may 
be made only to the extent that financing is not otherwise 
available on reasonable terms. The total amount of 
loans, purchases, participations, and guarantees, made 
pursuant to this section shall not exceed $250,000,000 
outstanding at any one time. The total amount of 
investments, loans, purchases, and commitments au- 
thorized by law to be made by the Reconstruction Finance 
Corporation is hereby increased by such sum. 


ATOMIC ENERGY AcT OF 1946 


Sec. 410. Nothing in this act shall be construed to 
amend or modify the provisions of the Atomic Energy 
Act of 1946, as amended. 


FEDERAL BUREAU OF INVESTIGATION 


Sec. 411. Nothing in this act shall be construed to 
authorize investigations of espionage, sabotage, or sub- 
versive acts by any persons other than personnel of the 
Federal Bureau of Investigation. 


SEP ARABILITY 


Sec. 412. If any provision of this act or the application 
of such provision to any person or circumstances shall 
be held invalid, the remainder of the act, and the appli- 
cation of such provisions to persons or circumstances 
other than those as to which it is held invalid, shall not 
be affected thereby. 


Approved January 12, 1951, 3:12 p. m. 
2. AMENDMENTS TO PUBLIC LAW 920 
Public Law 268—82d Congress 
Chapter 78—2d Session 
S. 1244 
An Act 


To amend the Federal Civil Defense Act of 1950 to except the Territory of Alaska from certain restrictions All 66 Stat. 13. 
upon the making of Federal contributions, and to amend the provisions thereof relating to the taking 
of oaths by certain civil defense personnel. 


Be it enacted by the Senate and House of Representatives of the United States of oe, rons 
America in Congress assembled, That (a) the second sentence of subsection 201 (i) of the 1950, amend- 
Federal Civil Defense Act of 1950 (Public Law 920, Eighty-First Congress) is amended by Ba ata 
striking out the period at the end thereof and inserting in lieu thereof a colon and the follow- 7 59817 C. app. 
ing: “Provided further, That the limitations upon the making of Federal contributions con- ° 
tained in the second, third, and fourth provisos of this sentence may be varied for the Terri- 
tory of Alaska.” 

(b) Subsection 403 (b) of such Act is amended by inserting, immediately after the F Dar eae 
second sentence thereof, the following new sentence: “After appointment and qualification § 2255. ` | 
for office, the director of civil defense of any State, and any subordinate civil defense officer 
within such State designated by the director in writing, shall be qualified to administer 
any such oath within such State under such regulations as the director shall prescribe.” 

APPROVED MARCH 5, 1952. 


Public Law 412—82d Congress 
Chapter 461—2d Session 
H. R. 5990 
An Act 


To amend the Federal Civil Defense Act of 1950. 


Be it enacted by the Senate and House of Representatives of the United States of All 66 Stat. 158._ 
America in Congress assembled, That the second proviso of subsection 201 (e) and the third 
proviso of subsection 201 (h) of the Federal Civil Defense Act of 1950 (64 Stat. 249), are 
both amended to read as follows: “Provided further, That the Administrator is authorized 
to lease real property required for the purpose of carrying out the provisions of this sub- . S. C. 
section, but shall not acquire fee title to property unless specifically authorized by Act of *PP- senor 
Congress.” 

APPROVED JUNE 25, 1952. 


64 Stat. 1249. 
50 U C 
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Public Law 383—-83d Congress 


Chapter 253—2d Session 


H. R. 7308 


An Act 


To repeal section 307 of title Ill of the Federal Civil Defense Act of 1950, as amended. 


Be it enacted by the Senate and House of Representatives of the United States of 


AU 68 Stat. 170. 


Extension. 


America in Congress assembled, That section 307 of the Federal Civil Defense Act of 1950, 


as amended (50 U. 8. C. App. 2297), is amended by striking out the date “June 30, 1954” and 


inserting in lieu thereof the date “June 30, 1958”. 
APPROVED JUNE 3, 1954. 


61 Stat. 1254. 


Public Law 94 


(2) That part of section 401 (a) of the Federal Civil Defense Act of 1950 (64 Stat. 
1254 ; 50 App. U.S. C., sec. 2253 (a) ) which reads as follows: “and subject to the standards 
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and procedures of that Act, to place not more than twenty-two positions in grades 16, 17, 
and 18 of the General Schedule established by that Act, and any such positions shall be 
additional to the number authorized by section 505 of that Act ;” 


3. EXECUTIVE ORDER 10346 


Preparation by Federal Agencies of Civil Defense 
Emergency Plans 


By virtue of the authority vested in me by the Federal 
Civil Defense Act of 1950, approved January 12, 1951 (Pub. 
Law 920, 81st Cong.), and as President of the United 
States and Commander in Chief of the Armed Forces of 
the United States, it is hereby ordered as follows: 

SECTION 1. In furtherance of national planning for the 
utilization of the personnel, materials, facilities, and serv- 
ices of the Federal departments and agencies which will 
be required in the event of a civil-defense emergency, each 
Federal department and agency shall, in consultation with 
the Federal Civil Defense Administration, prepare plans 
for providing its personnel, materials, facilities, and serv- 
ices pursuant to the provisions of section 302 of the said 
Federal Civil Defense Act during the existence of a civil- 
defense emergency. The plans of each department and 
agency shall take into consideration the essential military 
requirements of the Department of Defense with respect 
to such department or agency. 

Sec. 2. In addition to the plans required by section 1 
hereof, each Federal department and agency shall pre- 
pare plans for maintaining the continuity of its essential 
functions at the seat of Government and elsewhere during 
the existence of a civil-defense emergency. The personnel, 
materials, and facilities required for this purpose shall be 
exclusive of the personnel, materials, and facilities re- 
quired for the execution of the plans prepared pursuant to 
section 1 of this order. In the preparation of the conti- 
nuity plans required by this section, each department and 


agency shall consult with the Federal Civil Defense Ad- 
ministration with respect to the civil-defense aspects of 
its functions. In order to achieve uniformity of planning 
for the continuity of essential functions, the National Se- 
curity Resources Board shall establish such standards 
and policies as it may from time to time deem desirable. 
That portion of the continuity plans of a department or 
agency which involves its functions at the seat of Gov- 
ernment shall become effective upon approval by the Presi- 
dent, and that portion, if any, which involves functions 
performed elsewhere shall become effective upon approval 
by the head of the department or agency concerned. 

Sec. 3. The Federal Civil Defense Administrator shall 
assist the departments and agencies by indicating the 
types of personnel, materials, facilities, and Services con- 
sidered useful for civil-defense purposes in time of emer- 
gency; arrange for the use of such personnel, materials, 
facilities, and services as are not required for maintaining 
the continuity of the essential functions of the depart- 
ments and agencies; and coordinate such arrangements 
with national, State, and local civil-defense plans. 

Harry S. TRUMAN 

THE WHITE HOUSE, 

April 17, 1952. 
BY ORDER OF THE SECRETARY OF THE ARMY: 


J. LAWTON COLLINS 
Chief of Staff, United States Army 


OFFICIAL: 


WM. E. BERGIN 
Major General, USA 
The Adjutant General 
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4. EXECUTIVE ORDER 10529 


Participation by Federal Employees in State and 
Local Civil Defense Pre-Emergency Training Pro- 
grams 


By virtue of the authority vested in me by the Constitu- 
tion and statutes of the United States, including the Fed- 
eral Civil Defense Act of 1950, 64 Stat. 1245, as amended, 
it is hereby ordered as follows: 

Secrion 1. In arranging for the use of personnel of 
Federal departments and agencies for civil-defense pur- 
poses in time of emergency and for their coordination 
with State and local civil defense plans in consonance with 
the provisions of section 3 of Executive Order No. 10346 
of April 17, 1952, the Federal Civil Defense Administra- 
tor, after consultation with the head of a department 
or agency, may recommend that the services of such per- 
sonnel of the said department or agency as have volun- 
teered their services and have been selected for civil- 
defense assignments be made available for participation 
in the program of a State or of any political sub-division 
thereof for training, prior to an emergency in the per- 
formance of civil-defense duties. 

Sec. 2. After consideration of the recommendation of 
the Federal Civil Defense Administrator, the head of a 
Federal department or agency, or such officer as the head 
thereof may designate, may from year to year authorize 
such of the said personnel of such department or agency 
as he may designate to participate in pre-emergency train- 
ing programs and test exercises in cooperation with any 
State or political subdivision thereof, and such duties shall 
be performed on assignment by the particular Federal 
department or agency, subject to the following conditions: 
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(a) Personnel so assigned shall at all times remain sub- 
ject to the administrative jurisdiction and control of their 
Federal department or agency; 

(b) The period of official time that may be authorized 
for any such assignment pursuant to this order shall not 
exceed a total of forty working hours for any person 
during a calendar year; and 

(e) There shall be satisfactory evidence from State or 
local civil defense authorities that such personnel served 
or participated in such programs or exercises pursuant to 
specific request of a public governmental body or organiza- 
tion established pursuant to and in accordance with a 
State civil defense law. 

Sec. 3. During any period or periods in which such per- 
sonnel shall be engaged in said civil-defense training 
duties under authority of this order, they shall continue 
to be compensated in usual course by their Federal depart- 
ment or agency, and shall continue in their status as Fed- 
eral employees for all purposes. Where travel is involved 
in connection with the performance of such training duties, 
travel allowances and expenses may be authorized in ac- 
cordance with the Standardized Government Travel Regu- 
lations. 

Sec. 4. This order shall not be construed as restricting 
or limiting the activities of officers or employees of the 
Federal Civil Defense Administration in the performance 
of their functions and duties. 

Sec. 5. As used in this Order: 

(a) The term “personnel” shall mean persons who are 
in a full time pay status as civilian officers or employees 
of the United States Government. 

(b) The term “State” shall mean any of the several 
States of the United States, the District of Columbia, each 
of the Territories and possessions of the United States, 
and the Commonwealth of Puerto Rico. 


(S) DWIGHT D. EISENHOWER 


APPENDIX E 


PUBLIC LAWS AND EXECUTIVE ORDERS PERTAINING 
TO DISASTER RELIEF 


1. PUBLIC LAW 875 
2. PUBLIC LAW 107 


1. PUBLIC LAW 875—81st CONGRESS 
Chapter 1125—2d Session 
[H. R. 8396] 
An Act 


To authorize Federal assistance to States and local governments in 
major disasters, and for other purposes. 


Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress as- 
sembled, That it is the intent of Congress to provide an 
orderly and continuing means of assistance by the Fed- 
eral Government to States and local governments in carry- 
ing dut their responsibilities to alleviate suffering and 
damage resulting from major disasters, to repair essential 
public facilities in major disasters, and to foster the de- 
velopment of such State and local organizations and plans 
to cope with major disasters as may be necessary. 

Sec. 2. As used in this act, the following terms shall be 
construed as follows unless a contrary intent appears from 
the context : 

(a) “Major disaster” means any flood, drought, fire, 
hurricane, earthquake, storm, or other catastrophe in any 
part of the United States which, in the determination of 
the President, is or threatens to be of sufficient severity 
and magnitude to warrant disaster assistance by the Fed- 
eral Government to supplement the efforts and available 
resources of States and local governments in alleviating 
the damage, hardship, or suffering caused thereby, and 
respecting which the governor of any State (or the Board 
of Commissioners of the District of Columbia) in which 
such catastrophe may occur or threaten certifies the need 
for disaster assistance under this act, and shall give as- 
surance of expenditure of a reasonable amount of the 
funds of the government of such State, local governments 
therein, or other agencies, for the same or similar purposes 
with respect to such catastrophe; 


3. 
4. 
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(b) “United States” includes the District of Columbia, 
Alaska, Hawaii, Puerto Rico, and the Virgin Islands; 

(c) “State” means any State in the United States, 
Alaska, Hawaii, Puerto Rico, and the Virgin Islands. 

(d) “Governor” means the chief executive of any State; 

(e) “Local government” means any county, city, vil- 
lage, town, district, or other political subdivision of any 
State, or the District of Columbia ; 

(f) “Federal agency” means any department, inde- 
pendent establishment, Government corporation, or other 
agency of the executive branch of the Federal Govern- 
ment, excepting, however, the American National Red 
Cross. 

Sec. 3. In any major disaster, Federal agencies are here- 
by authorized when directed by the President to provide 
assistance (a) by utilizing or lending, with or without 
compensation therefor, to States and local governments 
their equipment, supplies, facilities, personnel, and other 
resources, other than the extension of credit under the 
authority of any act; (b) by distributing, through the 
American National Red Cross or otherwise, medicine, 
food, and other consumable supplies; (c) by donating 
to States and local governments equipment and supplies 
determined under then existing law to be surplus to the 
needs and responsibilities of the Federal Government; 
and (d) by performing on public or private lands pro- 
tective and other work essential for the preservation 
of life and property, clearing debris and wreckage, mak- 
ing emergency repairs to and temporary replacements of 
public facilities of local governments damaged or de- 
stroyed in such major disaster, and making contributions 
to States and local governments for purposes stated in 
subsection (d). The authority conferred by this act, 
and any funds provided hereunder shall be supplementary 
to, and not in Substitution for, nor in limitation of, 
any other authority conferred or funds provided under 
any other law. Any funds received by Federal agencies 
as reimbursement for services or supplies furnished under 
the authority of this section shall be deposited to the 
credit of the appropriation or appropriations currently 
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available for such services or supplies. The Federal 
Government shall not be liable for any claim based upon 
the exercise or performance or the failure to exercise 
or perform a discretionary function or duty on the part 
of a Federal agency or an employee of the Government 
in carrying out the provisions of this section. 

Sec. 4. In providing such assistance hereunder, Federal 
agencies shall cooperate to the fullest extent possible 
with each other and with States and local governments, 
relief agencies, and the American National Red Cross, 
but nothing contained in this act shall be construed to 
limit or in any way affect the responsibilities of the 
American National Red Cross under the act approved 
January 5, 1905 (33 Stat. 599), as amended. 

Sec. 5. (a) In the interest of providing maximum mo- 
bilization of Federal assistance under this act, the Presi- 
dent is authorized to coordinate in such manner as he 
may determine the activities of Federal agencies in pro- 
viding disaster assistance. The President may direct any 
Federal agency to utilize its available personnel, equip- 
ment, supplies, facilities, and other resources, in accord- 
ance with the authority herein contained. 

(b) The President may, from time to time, prescribe 
such rules and regulations as may be necessary and 
proper to carry out any of the provisions of this act, 
and he may exercise any power or authority conferred 
on him by any section of this act either directly or through 
such Federal agency as he may designate. 

Sec. 6. If facilities owned by the United States are 
damaged or destroyed in any major disaster and the 
Federal agency having jurisdiction thereof lacks the 
authority or an appropriation to repair, reconstruct, or 
restore such facilities, such Federal agency is hereby 
authorized to repair, reconstruct, or restore such facili- 
ties to the extent necessary to place them in a reasonably 
usable condition and to use therefor any available funds 
not otherwise immediately required: Provided, however, 
That the President shall first determine that the repair, 
reconstruction, or restoration is of such importance and 
urgency that it cannot reasonably be deferred pending 
the enactment of specific authorizing legislation or the 
making of an appropriation therefor. If sufficient funds 
are not available to such Federal agency for use in re- 
pairing, reconstructing, or restoring such facilities as 
above provided, the President is authorized to transfer 
to such Federal agency funds made available under this 
act in such amount as he may determine to be warranted 
in the circumstances. If said funds are insufficient for 
this purpose, there is hereby authorized to be appropriated 
to any Federal agency repairing, reconstructing, or re- 
storing facilities under authority of this section such 
sum or sums as may be necessary to reimburse appro- 
priated funds to the amount expended therefrom. 

Sec. 7. In carrying out the purposes of this act, any 
Federal agency is authorized to accept and utilize with 
the consent of any State or local government, the services 
and facilities of such State or local government, or of 
any agencies, officers, or employees thereof. Any Fed- 
eral agency, in performing any activities under section 3 
of this act, is authorized to employ temporarily additional 
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personnel without regard to the civil-service laws and the 
Classification Act of 1923, as amended, and to incur obli- 
gations on behalf of the United States by contract or 
otherwise for the acquisition, rental, or hire of equip- 
ment, services, materials, and supplies for shipping, dray- 
age, travel and communication, and for the supervision 
and administration of such activities. Such obligations, 
including obligations arising out of the temporary em- 
ployment of additional personnel, may be incurred by any 
agency in such amount as may be made available to it by 
the President out of the funds specified in section 8. The 
President may, also, out of such funds, reimburse any 
Federal agency for any of its expenditures under section 
3 in connection with a major disaster, such reimbursement 
to be in such amounts as the President may deem 
appropriate. 

Sec. 8. There is hereby authorized to be appropriated 
to the President a sum or sums, not exceeding $5,000,000 
in the aggregate, to carry out the purposes of this act. 
The President shall transmit to the Congress at the 
beginning of each regular session a full report covering 
the expenditure of the amounts so appropriated with 
the amounts of the allocations to each State under this 
act. The President may from time to time transmit to 
the Congress supplemental reports in his discretion, all 
of which reports shall be referred to the Committees on 
Appropriations and the Committees on Public Works 
of the Senate and the House of Representatives. 

Sec. 9. The act of July 25, 1947 (Public Law 233, 
Eightieth Congress), entitled “An act to make surplus 
property available for the alleviation of damage caused 
by flood or other catastrophe”, is hereby repealed. 


APPROVED SEPTEMBER 30, 1950. 


2. PUBLIC LAW 107—82d CONGRESS 
Chapter 293-——1st Session 
H. J. Res. 303 


Joint Resolution 


To provide housing relief In the Missouri-Kansas-Oklahoma flood 
disaster emergency. 


Resolved by the Senate and House of Representatives of 
the United States of America in Congress assembled, That 
section 8 (b) (2) of the National Housing Act, as 
amended, is hereby amended (1) by inserting after the 
word “construction” in both places where it appears 
therein the words “or reconstruction” and (2) by striking 
out the words “And provided further” in the last proviso 
thereof and inserting in lieu thereof the words “Provided 
further” and by inserting at the end of said last proviso 
a colon and the following: “And provided further, That, 
where the mortgagor is the owner and occupant of the 
property and establishes (to the satisfaction of the Com- 
missioner) that his home, which he occupied as an owner 
or as a tenant, was destroyed or damaged to such an ex- 
tent that reconstruction is required as a result of a flood, 
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fire, hurricane, earthquake, storm or other catastrophe, 
which the President pursuant to section 2 (a) of the act 
entitled ‘An act to authorize Federal ‘assistance to States 
and local governments in major disasters, and for other 
purposes’ (Public Law 875, Eighty-first Congress, ap- 
proved September 30, 1950), has determined to be a major 
disaster, such maximum dollar limitations may be in- 
creased by the Commissioner from $4,750 to $7,000, and 
from $5,600 to $8,000, respectively, and the percentage 
limitation may be increased by the Commissioner from 
95 per centum to 100 per centum of the appraised value”. 

Sec. 2. Section 3 of the act entitled “An act to authorize 
Federal assistance to States and local governments in 
major disasters, and for other purposes” (Public Law 875, 
Eighty-first Congress, approved September 30, 1950), is 
amended by inserting in clause (d) of the first sentence 
thereof after the words “in such major disaster” the fol- 
lowing: “providing temporary housing or other emergency 
shelter for families who, as a result of such major dis- 
aster, require temporary housing or other emergency 
shelter,”. 

APPROVED AUGUST 3, 1951. 


3. PUBLIC LAW 134—83d CONGRESS 
Chapter 225—Ist Session 


S. 2199 
An Act 


All 67 Stat. 180. 


To allow States during major disasters to use or distribute certain 
surplus equipment and supplies of the Federal Government. 


Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress assem- 
bled, That section 3 of the act entitled “An act to author- 
ize Federal assistance to States and local governments in 
major disasters, and for other purposes”, approved Sep- 
tember 30, 1950 (64 Stat. 1109),* as amended, is amended 
by striking out clause (c) and inserting in lieu thereof the 
following: 

“(c) by donating or lending equipment and supplies, 
determined under then existing law to be surplus to the 
needs and responsibilities of the Federal Government, to 
States for use or distribution by them for the purposes of 
the act including the restoration of public facilities dam- 
aged or destroyed in such major disaster and essential re- 
habilitation of individuals in need as the result of such 
major disaster ;’’. 

APPROVED JULY 17, 1953. 


142 USC 1855b. 


4. EXECUTIVE ORDER 10427 


Administration of Disaster Relief 


By virtue of the authority vested in me by the act of 
September 30, 1950, entitled “An act to authorize Federal 
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assistance to States and local governments in major disas- 
ters, and for other purposes”, 64 Stat. 1109, as amended 
(42 U. S. C. 1855 ff.), hereinafter referred to as the act, 
and as President of the United States, it is hereby ordered 
as follows: 

SECTION 1. The following-described authority and func- 
tions shall be exercised or performed by the Federal Civil 
Defense Administrator : 

(a) The authority conferred upon the President by 
section 3 of the act to direct Federal agencies to provide 
assistance in major disasters. 

(b) The authority conferred upon the President by sec- 
tion 5 (a) of the act to coordinate the activities of Fed- 
eral agencies in providing disaster assistance, and to di- 
rect any Federal agency to utilize its available personnel, 
equipment, supplies, facilities, and other resources, in 
accordance with the authority contained in the act. 

(c) The preparation of proposed rules and regulations 
for the consideration of the President and issuance by 
him under section 5 (b) of the act. 

(d) The preparation of the annual and supplemental 
reports provided for by section 8 of the act for the con- 
sideration of the President and transmittal by him to the 
Congress. 

Sec. 2. In order to further the most effective utilization 
of the personnel, equipment, supplies, facilities, and other 
resources of Federal agencies pursuant to the act during 
a major disaster, such agencies shall from time to time 
make suitable plans and preparations in anticipation of 
their responsibilities in the event of a major disaster. 
The Federal Civil Defense Administrator shall coordinate 
on behalf of the President such plans and preparations. 

Sec. 3. To the extent authorized by the act, the Federal 
Civil Defense Administrator shall foster the development 
of such State and local organizations and plans as may 
be necessary to cope with major disasters. 

Sec. 4. Nothing in this order shall be construed to 
prevent any Federal agency from affording such assistance 
and taking such other action as may accord with the exist- 
ing policies, practices, or statutory authority of such 
agency in the event of any disaster which will not permit 
delay in the commencement of Federal assistance or other 
Federal action, and pending the determination of the 
President whether the disaster is a major disaster: Pro- 
vided, that such assistance and such other action shall 
be subject to coordination by the Federal Civil Defense 
Administrator, acting on behalf of the President. 

Sec. 5. The Federal Civil Defense Administrator may 
delegate any authority or function delegated or assigned 
to him by the provisions of this order to any other Officer 


or officers of the Federal Civil Defense Administration 


or, with the consent of the head thereof, to any other Fed- 
eral agency. 

Sec. 6. Federal disaster relief provided under the act 
shall be deemed to be supplementary to relief afforded by 
State, local, or private agencies and not in substitution 
therefor; Federal financial contributions for disaster re- 
lief shall be conditioned upon reasonable State and local 
expenditures for such relief; the limited responsibility of 
the Federal Government for disaster relief shall be made 
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clear to State and local agencies concerned; and the 
States shall be encouraged to provide funds which will be 
available for disaster relief purposes. 

Sec. 7. As used herein, the terms “major disaster” and 
“Federal agency” shall have the meanings ascribed to 
them in the act. 

Sec. 8. So much of the records of the Housing and 
Home Finance Agency relating to the activities delegated 
by Executive Order No. 10221 as the Housing and Home 
Finance Administrator and the Federal Civil Defense 
Administrator shall jointly determine shall be transferred 
to the Federal Civil Defense Administration. 

Sec. 9. Executive Order No. 10221 of March 2, 1951 (16 
F. R. 2051), is hereby revoked: Provided, That the Hous- 
ing and Home Finance Administrator is hereby author- 
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ized and directed to carry out and complete all activities, 
including reports thereon, provided for by that order in 
connection with any disaster determined, in accordance 
with the provisions of the act and prior to the effective 
date of this order, to be a major disaster: And provided 
further, That the Housing and Home Finance Administra- 
tor shall prepare the annual and supplemental reports 
provided for by section 8 of the act for calendar year 1952 
for the consideration of the President and transmittal 
by him to the Congress. 

Sec. 10. This order shall become effective January 16, 
1953. 

HARRY S. TRUMAN 
THE WHITE HOUSE, 
January 16, 1953. 
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GLOSSARY 


ABC WARFARE DEFENSE: Those passive defense meas- 
ures employed to minimize the effects of atomic, bio- 
logical, and chemical attacks. 

AEROSOL: A suspension of fine solid or liquid particles in 
air or gas, such as smoke, fog, or mist. 

AGAR: Any of several culture media in which agar-agar 
is used as a solidifying agent. 

AGAR-AGAR: A gelatinous substance obtained from certain 
Asiatic seaweeds, containing much carbohydrate and 
some protein; is used in culture media for bacteria and 
fungi. 

ALPHA PARTICLE: A positively charged particle emitted 
by some radioactive materials; dangerous only if in- 
gested, inhaled, or if it enters the body by other means. 

AMPLIFICATION: As related to detection instruments, is 
the process by which ionization effects: are multiplied 
to measurable quantities. 

ANODE: Positive electrode through which a current enters 
an electrolytic cell, gas discharge, or vacuum tube; at- 
tracts negative ions. See Cathode. 

ANTHRAX: An infectious and usually fatal disease of 
animals, especially cattle and sheep. 

ANTIBIOTIC: A substance derived from molds or bacteria: 
kills or slows the growth of pathogenic micro- 
organisms. 

ANTIBODIES: Any of various bodies or substances in the 
tissues or fluids of an organism which seek to destroy 
foreign bodies, such as bacteria or their toxins; may be 
produced by body cells to oppose an infection; may be 
injected into the body in the form of a serum. 

ANTITOXIN: A substance found in the blood serum or 
other tissues which is specifically antagonistic to a 
toxin. 

APPLIED SHIELDING: See Shielding. 

AREA SURVEY: See Survey. 

ASEXUAL: Having no sex; without sexual action. 

ATOM: The smallest division of an element that can enter 
into a chemical change, consisting of a central positive 
nucleus containing protons and- neutrons, surrounded 
by one or more rapidly moving negative charges, called 
electrons, rotating about the nucleus in definite orbits. 

ATOMIC DEFENSE: Defensive measures against the effects 
of atomic attack, including defense against blast and 
fires; is a more general term than radiological defense, 
which is concerned only with radiological hazards. 

ATOMIC FISSION: See Fission. 

ATOMIC WARFARE: Use of weapons whose effects are pro- 
duced by the release of energy from nuclear reaction. 
ATTENUATION : Loss in virulence; decrease in the patho- 

genic tendency of a micro-organism. 


AW: Abbreviation for atomic warfare. 

BACTERIA: Large group of unicellular microscopic or- 
ganisms widely distributed in nature. 

BARRIER: See Shielding. 

BETA PARTICLE: Negatively charged particle; a highspeed 
electron emitted by certain radioactive substances, haz- 
ardous to the body, both internally and externally. 

BIOCHEMICAL: Chemical processes and products of living 
organisms. 

BOTULISM: Any poisoning by the toxin from the bac- 
terium, Clostridium botulinum; infects preserved food, 
especially sausages, canned meat, fruit, or fodder. 

BUFFER ZONE: Additional strips around a reclaimed work- 
ing area to obtain the desired reduction in radiation 
field at the edge of the working area. 

CALORIE: The amount of heat required to raise the tem- 
perature of one gram of water one degree Centigrade. 

CASUALTY AGENT: A material of such physical and chemi- 
cal characteristics that a dangerous or lethal concen- 
tration can be set up under conditions encountered in 
the field. 

CATHODE: The negative electrode through which a cur- 
rent leaves an electrolytic cell, gas discharge, or vacu- 
um tube; attracts positive ions. See Anode. 

CAUTION PERIMETER: A boundary which defines, by suit- 
able markers, a radiation field caused by radiological 
contamination; the purpose is to warn personnel that 
they are entering a radiation field, and that radiological 
safety rules should be observed. 

CHAIN REACTION: Any nuclear or chemical process in 
which some of the products of a particular change pro- 
mote further occurrences. 

CHEMICAL AGENT: A substance used in warfare to pro- 
dueé a toxic effect, a powerful irritant effect, a screen- 
ing smoke, or an incendiary action. 

CHLORINATION: The use of chlorine to destroy harmful 
micro-organisms, as in the purification of water. 

CIVIL DEFENSE: All activities and measures designed or 
undertaken: (1) to minimize the effects upon the civil 
population of an attack upon the United States; (2) to 
deal with the immediate emergency conditions which 
would be created by such an attack; and (3) to effect 
emergency repairs to, or the emergency restoration of, 
vital utilities and facilities destroyed or damaged by 
any such attack. 

COMMAND CENTER: A term which signifies the location of 
a commander; this term may lead to confusion unless 
modified by the name of the command which it serves; 
should not be applied to passive defense purposes. 
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CONCENTRATION: The amount of chemical agent present 
in a unit volume of air, expressed in: (1) percentage 
by volume, or parts per million parts of air; (2) by 
weight of agent per unit volume of air, expressed as 
ounces of agent per 1,000 cubic feet of air; or (3) as 
milligrams per liter of air, which is almost equivalent 
to ounces per 1,000 cubic feet. See Harassing concen- 
tration, and Lethal concentration. 

CONTROL CENTER: Location from which operations are di- 
rected and coordinated; ambiguous without modifying 
adjectives indicating the nature of the operations which 
it directs; for example, air control center, damage con- 
trol center. 

COUNTERMEASURES: Actions taken to reduce the effective- 
ness of enemy weapons; measures taken to permit use 
of an area at an earlier time after a contaminating 
attack than would be otherwise possible; term includes 
all pre-attack and post-attack measures whose effective- 
ness can be expressed in terms of a residual number. 
See Residual number. 

CriticaL Mass: Minimum amount of fissionable material 
that will support a chain reaction. 

CRITICAL TARGET AREAS: Specific areas which the Federal 
Government considers more likely to be attacked than 
others; areas synonymous with mutual aid areas; Fed- 
eral Civil Defense Administration Advisory Bulletin 
Number 1/9 (September 1953) lists critical target 
areas in the United States. See Prime targets. 

CULTURE MEDIUM: A liquid or a solid mass used in a 
laboratory to support the growth of micro-organisms. 

DISASTER: A situation, usually catastrophic in nature, 
in which numbers of persons are plunged into help- 
lessness and suffering and, as a result, may be in need 
of food, clothing, shelter, medical care, and other basic 
necessities of life. 

DISPERSAL: Act of separating personnel, material, or ac- 
tivities which are concentrated in target areas in order 
to reduce vulnerability to enemy action. 

DISPERSAL IN TIME: Use of work shifts to ensure that 
only a fraction of the work force is in the area at one 
time. 

DOMESTIC CATASTROPHE: A disaster which affects the pub- 
lic welfare by endangering life and property, or dis- 
rupts the usual processes of government; may result 
from: (1) natural causes, ‘such as earthquakes, fire, 
or water; (2) manmade causes, such as blast, pressure, 
fire, or contamination. 

DOMESTIC DISTURBANCE: A manifestation of civil unrest 
or tension which may take the form of demonstration, 
unlawful violence, rioting, insurrection, or subversive 
action. 

DOMESTIC EMERGENCY: A term inclusive of both domestic 
catastrophe and domestic disturbance. 

Dose: The amount of radiation received by the body over 
a specified period of time; applied to radiation received 
from an external source, means primarily gamma radi- 
ation dose, unless other radiations are specified; total 
dose of gamma radiation is generally expressed in 
roentgen units. See Roentgen. 
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DOSIMETER: An instrument used to detect and measure 
the accumulated dosage of radiation in roentgen units. 
See Film badge. 

ELECTRON: Smallest known particle having a negative 
electrical charge; atomic electrons that move in space 
outside the nucleus; number of electrons in an atom 
equals the number of protons in the nucleus of that 
atom. 

ELECTRON MICROSCOPE: A microscope in-:which streams of 
electrons function in essentially the same way as do 
rays of light in an ordinary microscope; reveals micro- 
organisms, such as viruses, which are too small to be 
visible through the light microscope. 

ELEMENT: One of the basic substances (or a kind of mat- 
ter) which cannot be decomposed by chemical means 
into simpler substances. 

ELEMENT: A Subdivision of a Passive Defense Unit; ele- 
ments are composed of passive defense teams. 

EMERGENCY SCENE: The general location of an incident 
of disaster proportions, whether resulting from natural 
causes or enemy attack. 

EMERGENCY RECOVERY MEASURES: See Recovery measures. 

EMERGENCY RECOVERY STATIONS: Locations established in 
one or more sections of an emergency scene; point of 
contact for all passive defense teams of one element 
conducting operations within that section. These sta- 
tions are designated by a short title, the first word of 
which indicates the Element of which it is a part, and 
the second word indicates the section to which it 
belongs; e. g., Engineer One is the contact point for all 
Engineer Element teams operating in Section I of the 
emergency scene. 

ENERGY : The capacity of a body for doing work. Energy 
takes various forms. Mechanical energy is either po- 
tential, by virtue of its position; or kinetic, by virtue of 
its motion; both mechanical energy and electrical ener- 
gy may be converted into heat, another form of energy. 
Nuclear energy is the energy released or absorbed dur- 
ing reactions which occur in atomic nuclei. 

ENTRY TIME: The predicted time at which radioactivity 
in a particular location will have decayed, or contami- 
nation diffused to an intensity permitting entry of 
personnel under wartime conditions. 

EPIDEMIC: A regional outbreak of an infectious disease 
which attacks many people and spreads rapidly. 

EPIDEMIOLOGY: Sum of the knowledge of epidemic 
diseases. 

FILM BADGE: A photographic film packet carried by per- 
sonnel in the form of a badge for measuring and. 
permanently recording dosage, usually gamma rays. 
See Dosimeter. 

FINAL RECOVERY PHASE: See Recovery measures. 

FIRE PROTECTION : All measures relating to the prevention, 
detection, and control of fire. 

Fission: A form of asexual reproduction in which the 
cell divides into two or more parts, each of which 
matures into a complete organism. Atomic fission is 
the splitting of an atomic nucleus, as the result of 
bombardment by neutrons, into two or more atomic 
nuclei. 
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FISSION PRODUCTS: Particles, such as neutrons, gamma 
rays, and isotopes, produced by fission. 

FIXED SUPPORT: The rendering of assistance to a critical 
target area or stricken activity at facilities outside its 
mutual aid area, including extension of facilities for 
emergency dispersal and evacuation before and after 
attack, emergency feeding, housing, hospitalization, and 
traffic control. 

FLAME DECONTAMINATION: A reclamation method that 
loosens the contamination from the surface by means 
of heat, so that brushes or abrasive tools can readily 
remove the contamination. 

FOLLICLE: A small cavity, or a deep, narrow-mouthed 
depression; as a hair follicle, the depression from 
which a hair grows. 

FORMALIN: Wood alcohol containing 40 percent formalde- 
hyde. 

Func: A class of plants including yeasts, molds, mush- 
rooms, and related organisms lacking chlorophyll; they 
are saprophytic or parasitic; reproduction is mainly by 
asexual spores. 

GAMMA RAY: A short, highly penetrating ray with the 
speed of light, emitted by radioactive substances during 
spontaneous disintegration. 

GANGRENE: Mortification of tissue caused by interference 
with the blood supply to the area or part involved. 
GEIGER-MUELLER COUNTER: A device for measuring ion- 
izing radiation by counting the number of charged 

particles entering it. 

HALF-LIFE: The time required for the radioactivity of a 
given quantity of a contaminant to decay to half its 
initial value. 

HARASSING AGENT: Any chemical agent used primarily 
to force masking of personnel. 

HARASSING CONCENTRATION: A harassing concentration of 
a chemical agent sufficient to force the masking of ex- 
posed personnel. 

HERBICIDE: A preparation which kills weeds or plants. 

Host: An animal or plant which harbors or nourishes 
another organism. 

HYDROLYS8IS: The reaction of any chemical with water 
whereby one or more new substances are created. 
IMMUNITY: The power of the body to resist the develop- 

ment of a disease or to counteract a poison. 

IMPINGER: A Sampling device which traps micro-orga- 
nisms from the air for laboratory examination. 

INCENDIARY: A material that generates sufficient heat 
upon ignition under field conditions to cause the ig- 

_ nition of adjacent combustible substances. 

INDUSTRIAL RECLAMATION: Reduction of radiation haz- 
ards to long-term permissible levels; generally uses 
highly effective but laborious methods. 

INFECTION: An invasion of the body by disease-causing 
organisms. 

INGESTION : The act of taking in, or swallowing for diges- 
tion, as into the stomach. 

INOCULATE: To introduce a micro-organism, disease, 
vaccine, or immunizing serum into the body: to com- 
municate a mild form of disease by inserting its virus 
into the skin in order to produce immunity. 
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INTENSITY: The rate at which radiation is being received 
in a particular radiation field; usually expressed as 
roentgens per hour. 

Ion: An atom bearing an electric charge caused by a 
temporary excess or deficiency of electrons. 

IONIZATION: The process by which an atom, ordinarily 
electrically neutral, loses or acquires an electric charge: 
the production of ions from an electrically neutral 
substance. 

IONIZING RADIATION: See Radiation. 

IRRITANT AGENT: Chemical agent; toxic in field concen- 
trations ; usually not lethal. 

IRRITANT SMOKE: An irritant smoke (sternutator) is a 
chemical agent that can be disseminated as extremely 
small solid or liquid particles in air and which, when 
so disseminated and breathed even in low concentra- 
tions, causes intolerable sneezing, coughing, lacrima- 
tion, or headache, followed by nausea, temporary phys- 
ical disability, and sometimes mental depression. 

IsoToPES : Two or more forms of the same element differ- 
ing slightly in atomic weight, but having the same 
chemical properties. 

KILOTON : One thousand tons. 

LACRIMATOR: A chemical agent that causes a copious flow 
of tears and temporary but intense eye pain. 

LETHAL CONCENTRATION: The concentration of an agent 
that will kill the average unprotected man. 

LEUCOCYTE: A white or colorless blood corpuscle found 
in the blood, lymph, and body tissues; also forms the 
main cellular element in pus. 

LOCATION SURVEY: See Survey. 

LoGIsTICS : In its most comprehensive sense those aspects 
of military operations which deal with: (1) design and 
development, acquisition, storage, movement, distribu- 
tion, maintenance, evacuation and disposition of ma- 
teriel; (2) movement, evacuation, and hospitalization 
of personnel; (3) acquisition or construction, mainte- 
nance, operation, and disposition of facilities; and (4) 
acquisition or furnishing of services. It comprises both 
planning, including determination of requirements, and 
implementation. 

LUNG IRRITANT: A chemical agent which, when breathed, 
causes irritation and inflammation of the interior por- 
tion of the bronchial tubes and lungs; the primary 
physiological action of such an agent is limited to the 
respiratory tract. 

Mass: The quantity of matter in a body. 

MAXIMUM PERMISSIBLE DOSE: That amount of radiation 
or contamination established as the maximum to which 
personnel may be exposed under wartime conditions. 

MECHANICAL ENERGY : See Energy. 

MEDIA : Culture media which support the growth of mi- 
cro-organisms. 

MEGATON : One million tons. 

METABOLISM: The sum of all the physical and chemical 
processes by which living tissue is produced and 
maintained; the transformation by which energy is 
made available for the use of the body. 

MICROBE: A single micro-organism; usually applied to a 
pathogenic micro-organism or germ. 
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MICROBIOLOGIST: À specialist who studies microscopic 
plants and animals, such as bacteria, viruses, fungi, and 
protozoa. 

Micron: One-thousandth part of a millimeter or one- 
millionth part of a meter; equivalent to about 1/25,000 
of an inch. . 

MICRO-ORGANISM: An animal or plant of microscopic size. 

MILLIMICRON : One-thousandth part of a micron; one- 
millionth part of a millimeter; equivalent to about 
1/25,000,000 of an inch. 

MOBILE SUPPORT: The assistance rendered to a target area 
or critical target area by emergency recovery organiza- 
tions dispatched from outside the mutual aid area. 

MONITORING: Locating and measuring radioactive con- 
tamination by means of radiac instruments in terms of 
radiation intensity. 

MORBIDITY : The amount of disease prevalent; the sick 
rate. 

MUTUAL AID: The organization of local forces within 
a target area or a critical target area, built around 
the resources of the political subdivisions, military 
activities, and Federal agencies within the area ; these 
resources can be coordinated for the common defense of 
the target area. 

MUTUAL AID AGREEMENT: A legal agreement entered into 
voluntarily between all parties to the mutual aid plan 
within a specified critical target area. 

MUTUAL AID AREA: The area immediately surrounding a 
critical target area. 

MUTUAL AID PLAN: A plan by which the resources, both 
public and military, of an entire mutual aid area are 
mobilized to meet emergencies resulting from enemy 
action or natural causes. 

NATURAL SHIELDING: See Shielding. 

NEUTRON: A nuclear particle with no electrical charge 
but whose mass is approximately the same as a proton. 

NOMINAL BOMB: An atomic bomb which has a destructive 
force equal to 20,000 tons (20 KT) of TNT. Also 
called 1 (x) bomb. 

NONIONIZING RADIATION : See Radiation. 

NONPATHOGENIC : Does not produce disease. 

NUCLEAR ENERGY : See Energy. 

NUCLEAR RADIATION : See Radiation. 

NUCLEAR WEAPON: A device which utilizes nuclear fission 
or fusion to obtain energy for destructive purposes. 
NUCLEUS: The central portion of an atom, containing a 
positive charge equal to the negative charge of the 
electrons, consisting of a single proton, of protons and 
electrons, or of protons, electrons, and alpha particles. 

OBSTRUCTION PERIMETER: A boundary of the target area 
established by points where advancement toward ground 
zero is impeded by: (1) debris which blocks access to 
wheeled vehicles; (2) an unacceptable radiation haz- 
ard; or (3) the fire situation. 

OPERATIONAL RECOVERY MEASURES: See Recovery measures. 

PARASITE: A plant or animal living in, on, or with, some 
other living organism (the host) at whose expense it 
obtains food and shelter. 

PASSIVE DEFENSE: Consists of measures taken to reduce 
the probability and to minimize the effects of damage 
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caused by hostile action, without employing active 
weapons or initiating offensive action; the defense of a 
base without the use of active weapons and without 
taking the initiative. ` 

PASSIVE DEFENSE CONTROL CENTER: A fixed facility at acti- 
vities and commands from which passive defense meas- 
ures are controlled or coordinated; may be a separate 
facility or it may be a part of a command center or 
control center. See Control center. 

PASSIVE IMMUNITY: Immunity created by inoculation with 
an immune serum. 

PATHOGEN : A disease-producing micro-organism. 

PERIMETER SURVEY : See Survey. 

PERSISTENCY: The length of time an agent will remain 
effective at the point of release. 

PHYSICAL SECURITY: A condition which results from the 
establishment and maintenance of protective measures ; 
ensures a state of inviolability from hostile acts or 
influences. See Security. 

PIANNING DOSE: The maximum dose that mission person- 
nel are allowed to receive, taking into account the 
period of time during which it is received. 

PIANNING INTENSITY: An estimated radiation intensity 
used in planning radiological recovery. 

POLLUTION : Contamination of soil or water by sewage. 

PRIME TARGETS: Those concentrations of population, 
and/or industry and installations of the Armed Forces 
or Federal agencies which are considered essential to 
the prosecution of a war; lists of prime targets are 
classified information. 

PROTECTIVE CONSTRUCTION: Construction designed to re- 
duce vulnerability from the effects of enemy attack 
or natural disaster; including dispersal in time or 
space; duplicate facilities and utilities ; protective per- 
sonnel shelters; collective personnel protection features 
against high explosives, atomic, biological, and chemi- 
cal warfare attacks; utilization of protective terrain 
features; camouflage; aboveground blast, shock, and 
fire resistant structures; and underground facilities. 

PROTOPLASM: The only known form of matter in which 
life is manifested ; the essential substance of the cell; 
usually a thick, viscous, semifiuid or almost jelly-like, 
colorless, translucent material containing a large pro- 
portion of water, holding fine granules in suspension. 

Proton: A nuclear particle with a positive electrical 
charge equal numerically to the negative electrical 
charge of the electron; about 1,840 times the mass of 
the electron. 

Protozoa : The simplest form of animal life. 

RADIAC INSTRUMENTS: Devices used to measure either 
radiation intensity or dosage. 

RADIATION: The emission of energy in the form of elec- 
tromagnetic waves, such as (in order of increasing 
wavelength) cosmic rays, gamma rays, X-rays, ultra- 
violet radiation, light rays, infrared radiation, heat 
rays; and radio waves; radiation which produces ioni- 
zation either directly or indirectly is called ionizing 
radiation and includes alpha rays, beta rays, gamma 
rays, X-rays, and neutrons; radiation that does not 
produce ionization is called nonionizing radiation and 
includes infrared, ultraviolet, and visible light. 
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RADIATION FIELD: The combined effect at a given point 
of all the gamma radiation reaching that point; since 
gamma radiation travels some distance beyond the gam- 
ma source, the radiation field extends somewhat beyond 
the contaminated area. 

RADIATION INTENSITY : See Intensity. 

RADIATION SICKNESS: Physical condition resulting from 
overexposure to radiation; usually the result of re- 
ceiving a large dose of penetrating nuclear radiation 
over a large area of the body ; symptoms include vomit- 
ing, fever, loss of hair, sore throat, diarrhea, bleeding, 
and infection. 

RADIOACTIVE DECAY : See Decay. 

RADIOACTIVITY : The property of certain heavy elements, 
such as radium, actinium, uranium, and thorium, that 
causes their atomic: nuclei to disintegrate spontane- 
ously, with the emission of rays (including alpha, beta, . 
and gamma rays); the ultimate end product of radio- 
active disintegration is one of the isotopes of lead. 

RADIOLOGICAL WARFARE: A type of warfare, in which 
radioactive materials are spread either directly, or 
from high explosive bombs, chiefly to deny an area to 
the enemy, or to force evacuation of any enemy-held 
area ; not attended by a nuclear explosion. 

RECLAMATION: A radiological countermeasure which re- 
duces the intensity of the radiation field by removing 
the radioactive contaminants from the area or by 
covering the contaminants. See Decontamination. 

RECOVERY COMPLETION TIME: The time at which the re- 
covery job is finished, including both the recovery period 
and the waiting time necessary to allow recovery per- 
sonnel to enter the area. I 

RECOVERY CONTROL POST: A facility established enroute to 
or at the scene of recovery operations; necessary equip- 
ment, facilities, and personnel (less staff officers) pro- 
vided by standard passive defense control element 
teams; echelon of the recovery organization served by 
a particular recovery control post indicated by insert- 
ing the echelon designation between the words recovery 
and control; e. g., Recovery Group Control Post, Re- 
covery Unit Control Post, and Recovery Section Control 
Post. 

RECOVERY MEASURES: Steps taken after attack or disaster 
to restore the functional status of an activity. These 
measures are divided into three phases: (1) Emergency 
Recovery Measures, actions taken to keep loss of life 
and property to a minimum; (2) Operational Recovery 
Measures, steps taken to restore the essential utility of 
an activity; and (3) Final Recovery Phase, steps taken 
to restore all facilities required to accomplish the 
complete mission assignment of an activity. 

RESIDUAL NUMBER: The decimal fraction of the radiation 
intensity that remains after a countermeasure is used. 

RETROACTIVITY : The activity of a biological agent against 
its user. 

RICKETTSIAE: A genus of bacterium-like organisms be- 
lieved by some to be of protozoan nature; they are 
the etiological agent in certain diseases of man; usually 
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RODENT: A gnawing animal, such as a rat, mouse, 
squirrel, beaver, or rabbit. 

ROENTGEN: A unit used to express radiation dose. 

RW : Abbreviation for radiological warfare. 

SAPROPHYTE: Any micro-organism which lives on dead 
or decaying organic material. 

SCREENING SMOKE: A substance dispersed in the air to 
produce a dense cloud of obscuring smoke to reduce 
visibility. 

SECTION : A geographic subdivision of an emergency scene 
bounded by the obstruction perimeter and/or the sup- 
port perimeter. 

SECURITY : Measures taken by a command to protect itself 
from espionage, observation, sabotage, annoyance, or 
surprise. See Physical security. 

SELF-HELP MEASURES: The help which an activity ad- 
ministers to itself to reduce loss of life and property, 
and to continue its assigned mission. 

SERUM: The clear liquid which separates, in the clotting 
of blood, from the clot and the corpuscles; it differs . 
from plasma in that it does not contain fibrin. | 

SHIELDING: A barrier between the radiation source and 
the working area. Natural shielding is the shielding 
resulting from already existing barriers, for example, 
the wall of a building. Applied shielding is the shield- 
ing constructed specifically for the purpose of radio- 
logical shielding ; example, sandbags. 

SPECIES: A primary subdivision of a genus; a group of 
animals or plants which possess, in common, one or 
more distinctive characteristics, and do or may inter- 
breed and reproduce these characteristics in their off- 
spring. 

SPORE: Primitive reproductive bodies or resistant resting 
cells produced by some plants and micro-organisms. 
STAY-TIME: The period during which personnel may re- 
main within a particular area of contamination or 

radiation hazard under wartime conditions. 

STERNUTATOR : See Irritant smoke. 

STREPTOCOCCUS: A virulent bacterium which causes acute 
diseases in man, such as scarlet fever and erysipelas. 

STREPTOMYCIN: An antibiotic substance obtained from 
the actinomyces genus of fungi, and active against a 
variety of bacteria. 

SUPPLEMENTARY SURVEY : See Survey. 

SUPPORT PERIMETER: A boundary of the target area where 
debris is first observed in the streets or where stay- 

e time is one week. 

SURVEY: Determination of the location and levels of radi- 
ation (monitoring) in a radioactively contaminated 
area; perimeter survey, the monitoring of boundaries 
of a contaminated area; vital area survey, the detailed 
monitoring of the vital area; location survey, the moni- 
toring of structures and working locations within the 
vital area; supplementary survey, the monitoring of 
surfaces on which test runs of reclamation methods are 
being made, or the monitoring of special objects, such 
as food and water supplies. 

TARGET AREAS: See Critical target areas, and Prime tar- 
gets. 
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TOLERANCE DOSE: That amount of radiation established 
as the limit to which personnel may be exposed. 

Toxic AGENT: A substance that, by its direct chemical 
action either internally or externally, is capable of de- 
stroying life or seriously impairing normal body func- 
tions. 

Toxin: A poisonous substance produced by vegetable or 
animal organisms. 

TRYPANOSOME: Any of a genus of parasitic flagellate pro- 
tozoa infesting the blood of various animals, including 
man; usually transferred by the bite of an insect. 

VACCINATION: Protection inoculation by means of killed 
or attenuated micro-organisms. 

VACCINE: A preparation of killed or attenuated micro- 
organisms or their toxoids used in inoculation to pro- 
duce active artificial immunity. 

VECTOR: Any organism, usually an insect or a rodent, 
that carries and transmits pathogenic micro-organisms. 
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VESICANT: A chemical agent that exerts a blistering effect 
on the skin. 

VIRULENCE: The strength, power, or ability of pathogenic 
micro-organisms to produce disease. 

Virus: The smallest known infectious agent. Viruses 
cannot be seen through an ordinary microscope, but 
some of them have been photographed through the 
electron microscope. 

VITAL AREA SURVEY: See Survey. 


WAVELENGTH: The distance between corresponding points 
on any two consecutive waves. 


WEB DEFENSE: The geographical organization of each 
critical target area into two or more concentric circles 
and several radial zones, resembling a spider’s web. 

YIELD: The energy release of an atomic weapon, usually 
expressed in terms of the estimated equivalent tonnage 
of TNT required to produce the same energy release. 
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Civil defense, role of Federal agencies in, 322-326 
Civilian Personnel Instruction 115.8, Navy, Section 8 of, 
344-347 
Collective protection, 218-225 
Conflagrations, 15 
fighting, 151, 152 
Construction 
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protective, naval policy on, 212, 213 
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sources of; water system, 167, 168 
Control 
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` biological agents, 66, 68, 69, 249-252 
chemical warfare agents, 252-260 
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Disasters, 1-21 
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Disease, factors affecting production of, 60-62 
Dispersion, 213 
Dosimeters, personnel, 264-266 
Drainage structures, protection of, 201, 202 
Drydocking facilities, protection of, 202-211 
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Drydocks, floating; physical security, 208-211 
Duplicate or alternate facilities, 213 


Earthquakes, 10, 11 
Electrical distribution systems, physical security, 193 
Emergency 

domestic, 326 

protective shelters, 229-232 

recovery operations, 124-128 

water supply, 162-172 
Engineer element, Public Works Department, 136-141 
Equipment, decontamination of, 274, 275, 281 
Executive orders. See Laws 
Explosions, 17-21 

nuclear, effect of, 36-45 


Federal Civil Defense legislation, 319 
Fire-fighting operations, 151-156 
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A-bomb burst, 16 
bills, 149-151 
controlling spread, 158-162 
department, activity ; responsibilities of, 146-151 
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protection, 145-172 
engineering, 156-162 
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Floods, 8-10 
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Functional components for ABC warfare defense, 240-247 
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casualty, 80 
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detection and identification, methods of, 87 
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highly persistent, 80 
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nerve, 81 
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Health, Education, and Welfare, Secretary of; responsi- 
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Immunity; natural, acquired, 63 
Incendiaries, 74, 80 
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blast, 48, 49 
personnel, 48-54 
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Joint Action Armed Forces (JAAF), 327-329 


Laws, public, and executive orders pertaining to 
civil defense, 319-321, 349-358 
disaster relief, 321. 322, 359-362 
Layout and structures, protective base, 212-235 
Legislation 
civil defense, 319-321 
disaster relief, 321 
Liaison with other agencies, 318, 319, 322-326 
Lighting, protective, 199, 200, 204 
Logistical matters, Public Works Department, 141-143 


Maintenance Divisions, Public Works Department, 131, 
132, 135, 136, 147, 172 

Marine railways, physical security, 205-208 

Markers, contamination, 267, 268 

Microbiology, 56-59 

Military forces, Federal; role of, in domestic emergencies, 
326-329 

Mutual aid and liaison with other agencies, 318-338 


Navy, Department of; responsibilities, 326 
Nerve gas, 81 
Nuclear 

explosions, effect of, 36-45 

fission, 30 

physics, fundamentals, 24-31 


Operation plan form, Armed Forces, 94-99 
Operational recovery plan, post-attack adjustment of, 
305-312 
Organization; passive defense 
administrative, 110-113 
at activities, 115-119 
components, 117 
control center, 119-122 
defense organization of activity, 106-128 
district, 107-115 
mission of, 106 
standardization of, 106, 107 
tactical, 113-115 


Passive defense officer, 239 
Personnel 
decontamination, 273, 274, 278, 280, 287, 288 
dosimeters, 264-266 
injuries, 48-54 
protection, Navy policy on, 219 
Pest control, 71 
Physical protection, 69-71 
Physics, nuclear; fundamentals, 24-31 
Planning, protective, 232-235 
Plans and bills, passive defense, 238, 239 
attachments and annexes, 97-99 
preparation of, 91-105 
knowledge required for, 94 
purposes of developing, 93 
requirements of, 93, 94 
various; relationship of, 104, 105 
Post-attack operations, 312-317 
Powerplants, physical security, 193-195 


Priority of effort, 99, 100 
Protection 
bridges, waterfront, drainage structures, 201, 202 
collective, 218-225 
devices, ABC, 223, 225 
drydocking facilities, 202—211 
fire, 145-172 
from sabotage, 189-211 
general means of, 213-218 
personnel, Navy policy on, 219 
physical, 69-71 
program, public works, 189-191 
station design and layout, 197-201 
storage and supply depots, 211 
utilities, 191-196 
Protective 
alarm systems, 200, 201 
base layout and structures, 212-235 
construction, 233 
naval policy on, 212, 213 
planning, 232-235 
shelters, emergency, 229-232 
Public Works 
Department, 129-144 
administrative and logistical matters, 141-143 
command and signal matters, 143, 144 
Engineer Element, 136-141 
passive defense responsibilities, 132-144 
recommended organization of, 129-132 
physical security of, 186-211 
Pump wells and pumping equipment, physical security, 
205, 208 


Radiac detector, 266 - 
Radiation 
alpha, 290 
beta, 290 
effects, 48 
external, 51, 52 
half-life, 27 
initial nuclear, 42, 43 
internal, 51, 53, 54 
nuclear, 33 
injuries, 51, 52 
residual, 44 
sickness, 52 
thermal, 40 
Radiation detection 
dosimeters, personnel, 264 
Geiger tubes, 262 
radiac detector, 266 
scintillation counter, 263 
survey meter, 261 
Radioactive decay, 27, 290 
Radioactivity, 26 
Radiological 
countermeasures, 292-305 
decontamination, 283-288 
detection devices, 260-267 
hazards, 290-292 
recovery, 289-317 
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Readiness, station; chemical warfare, 90 
Reclamation, 293 
clothing, 317 
effectiveness of, 295 
interiors, 316 
structures and paved areas, 315 
vehicles and equipment, 317 
Recovery 
control posts, 122-124 
operations, emergency, 124-128 
plans, passive defense, 100-102 
radiological, 289-317 
Relief agencies, action of, 329-338 


Sabotage, methods of, 186 
by explosives, 186 
by fire, 187-189 
mechanical, 189 
Scaling laws, 47 
Scintillation counter, 263 
Security, physical 
drydocks, floating, 208-211 
electrical distribution systems, 193 
powerplants, 193-195 
public works, 186-211 
pump wells and pumping equipment, 205, 208 
railways, marine, 205-208 
Shelters 
buried and semiburied structures, 216, 217 
protective, 219-221, 229-232 
Shielding, 293 
applied; effectiveness of, 297 
Shock wave, 19 
Sickness, radiation, 52 
Slanting construction, 225-229 
Station 
design and layout, public works, 197-201 
passive defense bills, 102-104 
readiness, chemical warfare, 90 
Storage and supply depots, protection of, 211 
Storms, 1-8 
Strengthened construction, 213-218 
Subsurface burst, 35 
Supply depots, protection of, 211 
Surface burst, 33 
Survey meter, 261 


Tactical passive defense organization, 113-115 

Tear gas, 81 

Thunderstorms, 1, 2, 8 

Tidal waves, 11-13 

Tornadoes, 5-8 

Transportation, 173-185 
Division, passive defense functions of, 173-178 
Element, 178-181 
facilities, protection of, 196, 197 
post-disaster difficulties, 182-185 
post-disaster operations, 178, 182 
pre-disaster responsibilities, 174-178 

Two-perimeter emergency recovery plan, 125 


PASSIVE DEFENSE 


Uranium, fission, 28 | Wartime fire operations in 
Utilities, protection of, 191-196 Germany, 152-154 
Utility hazards, 222 Japan, 154, 155 

Water 


V ehicles and equipment, decontamination, 281 
Vesicant detector 

crayon, 254 

paint, liquid, 254 


decontamination, 275, 282 
supply, emergency, 162-172 
system, sources of contamination, 167, 168 


paper, 254, 255 testing and Screening kit, 258-260 | a 
Volcanoes, 13 treatment facilities, physical security, 195 
| Waterfront structures, protection of, 201, 202 
Warfare. See ABC, Atomic, Biological, and Chemical Waves, tidal, 11-13 
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